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ABSTRACT.-- This taxonomic monograph of the Phacelia crenulatae group for North America 
recognizes 35 species and 7 varieties. A brief discussion of the history. general morphology. phyl- 
ogeny. and cytology is given. All entities are separated by a SON e key. followed by a list 


descriptions, 
is described as new. 


of types. synonyms, 
cluded. One variety 


and general habitat. 


Distribution maps and illustrations are in 


The body of this work is based on herbarium specimens and 


extensive field observations and collections made throughout much of North America. 


INTRODUCTION 


The Crenulatae group of Phacelia be- 
longs to the subgenus Phacelia, section 
Phacelia, and may be distinguished from 
other members of the section "by the four- 
seeded capsule and excavated ventral sur- 
face of the seeds. Many of the species 
are viscid and ill-scented desert plants 
confined mostly to western North Amer- 
ica and Mexico. The remaining species 
occur in South America and in the mid- 
western and the west central parts of the 
United States. 

The lack of phenologic, edaphic, morph- 
ologic, and distributional data plus the 
description of additional species since the 
monograph by Voss (1937) have neces- 
sitated a thorough study of the group. 
Very little was known about the species 
occurring in Texas, New Mexico, Arizona, 
Utah, and California or species in Mexico 
and South America. Previous revisions 
were based entirely on herbarium spec- 
imens, and, possibly because of this fact, 
numerous errors and misconceptions ap- 
peared in them. Therefore it "became 
necessary to conduct extensive field work 
wherein most of the entities were ex- 
amined in living condition. 


Phacelia integrifolia Torr. was the first 
species of the Crenulatae group to be de- 
scribed. It was collected by James in June 


"Research associate, Department of Botany, 


Brighan Young University, 


1820 but was not described until 1826. The 
next taxon was described in 1835 when 
Hooker named P. congesta from plants 
collected by Drummond in the vicinity of 
Galveston Bay, Galveston County, Tex- 
as. In 1848 Nuttall described P. gland- 
ulosa from specimens collected the same 
year, “about Ham’s Fork Colorado of the 
West.” looker (1851) assigned P. gland- 
ulosa to the genus Eutoca. Since 1849, 
‘+1 nominate species have been described. 
Of the 78 names proposed in this group, 
fewer than half of them are recognized 
as valid taxa in the present study. 


MATERIALS AND METHODS 


Research materials for this study have 
come from two major sources: a large 
quantity of plants borrowed from herbaria 
in Germany, Mexico, and the United 
States, and from field studies made during 
the growing season of 1968 in Utah, Ar- 
izona, and Wyoming; in 1969 in Arizo- 
na, California, Colorado, Utah, and Wy- 
oming; and during 1970-1971 in Texas, 
Mexico, Arizona, New Mexico, Califor- 
ma, and Utah. 

Measurements of such large plant parts 
as stems, leaves, and inflorescences were 
made with a metric ruler. Small struc- 
tures such as calyces, flowers, capsules, 
and seeds were measured with the aid of 
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an ocular micrometer fitted to a stereo- 
scopic microscope. At the end of each de- 
scription a list of specimens examined in 
the study of each entity is given. The 
number following the description indicates 
the total number of specimens seen, while 
the number in parentheses indicates the 
number of collections made by the author. 
The standard abbreviations of herbaria, 
with a few exceptions, are those of Lan- 
jouw and Stafleu (196+). These indicate 
the herbaria from which specimens were 
examined. The type specimens examined 
were photographed and the photographs 
deposited in the herbarium at Brigham 
Young University; they are indicated by 
an exclamation mark following the her- 
barium symbol designation in the list of 
synonyms. 


B Botanischer Garten and Botanisches 
Museum, Berlin-Dahlem. Germany 


BRY Brigham Young University, Provo, 
Utah 

CAS California Academy of Sciences, San 
Francisco, California 

GH Gray Herbarium, Harvard Universi- 
ty, Cambridge. Massachusetts 

JEPS Jepson Herbarium. University of Cal- 
ifornia, Berkeley. California 

MEXU Herbario Nacional del Instituto Bio- 
logia. Universidad Nacional de Mex- 
ico 

NY New York Botanical Garden, New 
York, New York 

POM Pomona College Herbarium. Clare- 
mont. California 

RM Rocky Mountain Herbarium, Lar- 
amie. Wyoming 

RSA Rancho Santa Ana Botanic Garden, 
Claremont, California 

EG University of California, Berkeley, 
California 

UNM University of New Mexico. Albu- 
querque. New Mexico 

US United States National Museum, 
Washington. D.C. 

wT University of Utah Herbarium. Salt 
Lake City. Utah 

AIRG Intermountain Herbarium, Logan. 
Utah 

WTS West Texas State University, Can- 
yon. Texas 

Seeds provide important distinguish- 


ing features, and, therefore, the Electron 
Scanning Microscope facilities at Brigham 
Young University were used to photo- 
graph them. They were air-dried and 
mounted on polished brass specimen stubs 
with Elmer’s glue which had been di 
luted one part glue to three parts water. 
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The specimens were coated with gold 
(200-300 angstroms) using a rotating 
stage and examined with a Hitachi SSM-2 
microscope. All specimens were exam- 
ined with the microscope beam voltage 
set at 20 kv. 


GENERAL MORPHOLOGY 


Members of the Crenulatae group are 
annual, biennial, or perennial herbaceous 
plants. Eher [possess a simple taproot, 
which varies in size depending on the 
species and even on the individual plant. 
The stem pattern varies considerably be- 
tween species but basically consists of an 
axis which is usually foliate and bears 
several to many scorpioid cymes. The 
majority of species are annuals which 
complete their life cycle in two to three 
months. However, the seeds of some spe- 
cies, such as P. corrugata, generally germ- 
inate in the fall and produce a rosette of 
leaves. This rosette is small at first but 
continues to grow during the warmer 
periods of the winter months. Then in 
the spring it produces a flowering shoot. 
These are winter annuals. The biennial 
species, as well as some annuals, gener- 
ally have thick stems and produce a basal 
rosette of leaves. The perennial species 


have a thickened woody caudex which 
produces one to several herbaceous 
branched or simple stems. These are 


terminated by a series of scorpioid cymes. 


Leaves 


The leaves vary from simple to bipin- 
nately compound, with a series of inter- 
mediate types. About half the species have 
simple leaves with the margins crenate 
to dentate, irregularly serrate, or incised. 
Those taxa having compound leaves are 
usually quite distinct from the foregoing, 
but variations between the two types exist. 
The margins of some leaves, such as those 
of P. constancei, P. intergrifolia, and P. 
welshit, are often revolute. A basal rosette 
is usually present in biennial, perennial 
and some robust annual species. The 
basal and lower cauline leaves are typ- 
ically larger and longer-petiolate than the 
gradually reduced upper cauline leaves. 
Leaf pubescence varies depending on the 
species, but the leaves possess either one 
or, more often, a combination of pub- 
escence types. In general, leaf characters 
have not been used to delineate species, 
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since other less variable and more im-  dorsifixed, ca. 1 mm loug and 0.5 mm 


portant taxonomic characters are avail- 


able. 


Inflorescence 


Heckard (1960) indicated that agree- 
ment is generally lacking as to the exact 
terminology used to describe a branched 
system of scorpioid cymes. Ilowever, the 
inflorescences are generally best described 
as being composed of compound scorpioid 
cymes. In some species, such as P. coeru- 
lea and P. bombycina, the inflorescences 
appear to be racemose. ‘The flower cluster 
is actually a false raceme because the 
flowers are all borne on one side of the 
peduncle. In most species the inflores- 
cence is open but with terminally con- 
gested clusters. In P. palmeri, P. utahen- 
sis, and P. rossii the inflorescence is con- 
gested into a spicate thyrsus. The inflores- 
cences are generally more glandular than 
the stems and leaves. The individual 
cymes of P. integrifolia elongate to as 
much as 2.1 dm in fruit. 


Flower 


Corolla: The flowers are crowded along 
a coiled peduncle that uncoils as flower- 
ing advances. The shape, size, and color 
of the corollas are taxonomically im- 
portant. The corollas are funnelform to 
rotate or campanulate in shape, and blue, 
purple, violet or lavender in color, One 
series of taxa has white to lavender tubu- 
lar corollas. The corolla lobes are nor- 
mally entire or, at the most, merely cre- 
nulate and finely pubescent. However, 
in P. neomexicana and its relatives the 
lobes are either fimbrate or denticulate. 
The pedicels are commonly less than 3 
mm long with exceptions in P. pedicellata 
and P. scariosa, in which the pedicels are 
6 and 8 mm long respectively. 


Corolla scales: Corolla scales are present 
in all species of this group and occur in 
pairs at the base of each filament. The 
variation in size, shape, and attachment 
of the scales offers some variation, but as 
a whole it is not as useful in delineating 
species as are other characters. 


Androecium: The filaments are attached 
at the base of the corolla tube and vary in 
length depending on the taxa involved. 
Even in individual plants filament length 
varies considerably. ‘The filaments are 
glabrous in all species. The anthers are 


broad. and open their full length by two 
longitudinal slits. The pollen has not been 
studied systematically. The stamens as 
well as the style in P. coerulea, P. den 
ticulata, and P. anelsonit are included 
within the corolla, or nearly so. This fea- 
ture has been given taxonomic importance, 
but it varies in some populations. as noted 
im P. coerulea and P. denticulata. In 
these instances, the stamens are barely ex- 
serted from the tube. Some confusion may 
occur in keying out collections of plants 
that are in early anthesis, since the sta- 
mens of most species are folded in the bud 
and become exserted only when the flower 
is fully opened. 

Gynocctum: The gynoecium consists of 
an ovoid to subglobose or oblong, usually 
puberulent and commonly glandular 
ovary. The persistent bifid style is term- 
inated by small stigmatic areas. ‘The bi- 
furcation of the stvle varies from two- 
thirds to three-fourths of its length, with 
the lower undivided portion being pub- 
escent. The ovary is 1-celled or imcom- 
pletely 2-celled by union of the placentae. 
Four ovules are commonly produced; 
however, sometimes one is reduced im 
size or, less frequently, lacking altogether. 
This condition appears only sporadically 
and is probably influenced by environ- 
mental and nutritional factors. 


Calyx: The calyx is five-parted to the 
base, or nearly so. The lobes vary in size 
and shape from species to species. There 
is consistent variation in flowering and 
fruiting calyces with those in fruit being 
larger and sometimes scarious. as in P. 
scariosa. 


Seeds 


The seeds are geminate, elliptic to ob- 
long and ovoid, and generally cymbiform 
in shape. Size, shape, and surface mark- 
ings are diagnostically important. The 
seeds are unique in having the ventral 
surface excavated on one or both sides of 
a prominent ridge. However, the seeds 
of P. bakeri have the dorsal surface flat, 
with only a faint longitudinal groove 
down the center. On the ventral surface, 
the raphe is elevated above the normally 
excavated portions, thus giving the seed 
a triangular shape in cross section. In 
other taxa, the dorsal surface may be 
transversely ridged, as in P. arizonica, 
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P. palmeri, and P. popei, and reticulate 
to scabrous in P. congesta and P. rupestris. 
P. howelliana, P. serrata, and P. utahen- 
sis have the dorsal surface smooth and 
shiuy with faint alveolations, while the 
seeds of P. pedicellata are tuberulate. The 
remaining species are alveolate (pitted). 
The ridge is corrugated on one side in 
over half the taxa, while the remainder 
lack corrugations. The seed margins can 
be entire as in P. alba, P. denticulata. 
and others, or corrugated along part or 
all of the marginal edge. Corrugated mar- 
gins are well represented in seeds of P. 
bombycina, P. coerulea, and P. corrugata. 


Color variations occur, but brown pre- 
dominates as in P. neomexicana and P. 
pedicellata. In such taxa as P. constancei, 
P. pallida, and P. palmeri the seeds are 
black, while in P. bombycina, P. coerulea, 
and P. formosula, they are dark brown. 
Reddish or reddish brown seeds are typ- 
ical of P. glandulosa, P. rafaelensis, and 
P. utahensis. 


The smallest seeds occur in P. coulteri 


(1.6 mm long), and the largest known are 
in P. denticulata (4 mm long). The light- 
colored, glutinous thickened band spoken 
of by Voss (1937) is a feature that de- 
velops during the ontogeny of the seeds. 
When immature, the seeds are either dark 
and turn light in color through a mottling 
pattern, or they are light and become 
dark when mature. The descriptions of 
seeds in this treatment are based on ma- 
ture examples. They are considered the 
most important single feature in delin- 
eating taxa, and on the basis of the size, 
shape. and surface characters, several dis- 
tinct groups can be arranged in an appar- 
eut phylogenetic order. These groupings 
are o by other morphological fea- 
tures as well, namely leaf shape, pub- 
escence, corolla shape and color, and du- 
ration of the plant. The branching pat- 
tern of the stem and a the 
tvpe of calyx segments, and the stamens 
and style. whether included or exserted, 
are also useful features. 


Vesture 


Considerable confusion exists as to the 
terminology used in describing the ves- 
ture of plants. The terms employed here- 
in are defined in Appendix H to lend uni- 
formitv to their interpretation. The pub- 
escence often consists of two or more types 
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of intermixed hairs. There are two main 
types of trichomes, each exhibiting vari- 
ation im size: (1) simple, unicellular tri- 
chomes, which vary in length and rigidity 
and may be erect, straight, or appressed; 
and (2) a stipitate-g glandular type, which 
is usually multicellular. The stalk in the 
stipitate-glandular type varies m length 
and in number of cells. Sometimes the 
gland is sessile, or nearly so, and the stalk 
is often flattened. 


Phylogeny 


Constance (1963) indicates that the 
family appears to be a collection of mor- 
phological and geographical odds and 
ends, held together by floral and capsular 
features. He states, “I am not prepared to 
offer a complete system for Phacelia.” 
However, Constance (1963) appears to 
have arrived at the most nate grouping 
of the genus Phacelia by recognizing three 
subgenera,  Cosmanthus,  Howellanthus, 
and Phaceha. The latter is the largest and 
most complex of the three and has been 
subdivided by Constance (l.c.) into the 
following species-groups: Crenulatae, Eu- 
glypta, Gy mnobythus, Miltitzia, Pulchel- 
lae, Tanacetifohae, and V¥intlavias) dae 
Crenulatae group, revised by Voss (1937), 
was the most complete study of the group 
prior to the present work. Gillett (1960b) 
indicates, “The current infrageneric clas- 
sification of Phacelia is generally consid- 
ered to be inadequate . . . and that con- 
siderably more evidence must be accumu- 
lated before the various species groups can 
be accorded classification that properly re- 
lates them to each other.” The author 
agrees that natural generic and infra- 
generic relationships cannot be proposed 
until additional morphological. distribu- 
tional, and cytological data have been ac- 
cumulated. However. he is prepared to 
offer a tentative phvogenetic summary of 
relationships within the Crenulatae group. 
These data are subject to change as ad- 
ditional research may warrant. 


Those species occurring from Mexico | 
to South America present a problem in 
the formulation of a complete phvlogen- 
etic scheme. These southern taxa appear 
to be the most primitive and are certainly 
the least understood of all the Crennlatae 
group. Most are known only from the 
type collections. Tt would seem hkelw that 
the Crenulatae group has been derived 
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Fig. 1 A phylogenetic arrangement of the 
complexes in the Crenulatae group. 


from some form of Phacelia, past or pres- 
ent, somewhere in Mexico or South Amer- 
ica. The modern species suggest several 
avenues of migration from Mexico, which 
have contributed to the present diversity 
in morphology and distribution. Further- 
more, the morphological, cytological, and 
distributional relationships of the subgen- 
eric and sectional groups of Phacelia sug- 
gest either a polyphyletic origin or, if a 
monophyletic one, then a derivation pos- 
sessing several major lines of development. 
Those main lines of development occur- 
ring within the Crenulatae group are out- 
lined in Figures 1-7. The species are 
grouped together and arranged on` the 
basis of similar morphological features 
and distribution. The following discussion 
is given to indicate which characters are 
considered to be advanced or primitive 
in this group. 

Seeds provide the most important char- 
acters in differentiating entities. The most 
primitive species, which occur in Mexico, 
all have small seeds, which suggests that 
large seeds are probably a derived feature. 
This character seems to follow a south-to- 
north trend with the largest seeds occur- 
ring to the north. There have been several 
avenues of specialization with the primi- 
tive seeds having more surface markings 
and being thicker and narrower. The 
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seeds of most taxa, except in P. bakeri and 
P. argillacea, uniformly have the ventral 
surface excavated on both sides of a prom- 
inent ridge. These latter entities have the 
raphe elevated above the usually exca- 
vated portions and would appear to have 
diverged from the more typical form. 
Seeds with a cor rugated ridge appear to be 
Po and those with “pitted (alveo- 
late) and entire margins appear to be ad- 
vanced. Light brown seeds are apparently 
primitive, and dark brown, black, and red- 
dish types are apparently derived. Retic- 
ulate, transversely ridged, and smooth-sur- 
faced seeds are also probably derived. 


The corolla has developed along three 
basic lines. Primitive plants are those 
having blue to purple colored campan- 
ulate corollas and exserted stamens and 
styles. However, some of the less advanced 
species have small, pale, campanulate 
corollas with included stamens and styles. 
Thirdly, pale to white tubular corollas are 
present in the more advanced entities. 
These advanced forms have less attractive 
flowers and long exserted stamens and 
styles. The corolla lobes have developed 
along two major lines, with the P. neo- 
mexicana complex having denticulate or 
erose margins and the remainder having 
entire margins. The former feature is 
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Fig. 2. A phylogenetic arrangement of the 


species in the neomezicana complex. 
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Fig. 3. A phylogenetic arrangement of the 
species in the welshit complex. 


probably advanced, entire margins being 
primitive. 

The scarious calyx segments of P. scar- 
iosa and P. pedicellata seem to be an ad- 
vanced feature. This is supported by the 
fact that the calyx lobes are persistent in 
fruit and probably aid in dispersal. Small, 
narrow calyx segments are considered to 
be primitive. 


palmeri 
? 
constancei robusta 
vossii \ pallida 
ae 
? 
Fig. 4. A phylogenetic arrangement of the 


species în the palmeri complex. 
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The spicate thyrsus type of inflores- 
cence of the perennial, biennial, and some 
robust annual species is apparently ad- 
vanced, while the variously branched sys- 
tems developed in most annual and some 
biennial taxa appear to be primitive. 

The primitive taxa do not follow the 
generalization that the perennial habit is 
more primitive than the biennial or an- 
nual type. The majority of entities are ro- 
bust annuals, probably an inherited fea- 
ture; biennial and perennial types ap- 
pear to be derived. The primitive taxa 
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Fig. 5. A phylogenetic arrangement of the 
species in the crenulata complex. 


possess an erect, usually branched, stout 
stem with a compound scorpioid inflores- 
cence. Some advanced biennial and pe- 
rennial entities have become specialized 
in the development of a spicate thyrsus in- 
florescence. 

Entire or subentire leaves are appar- 
ently derived from compound leaves. The 
narrowly revolute type exhibited by 
P. constancei is considered to be a special- 
ization, while the basal rosette common in 
the biennials and robust annuals appears 
to be a feature that has been retained 
during the phylogenetic development of 
leaves. 

Members of the Crenulatae group are 
probably monophyleti¢ and have devel- 
oped along six major lines. ‘These are 
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Fig. 6. A phylogenetic arrangement of the 
species in the congesta complex. 


treated as complexes but are not accorded 
taxonomic status. 


The hypothetical ancestor(s) of the 
Crenulatae group were apparently robust, 
densely glandular annuals with a 
branched stem, compound leaves and in- 
florescences,  nonscarious sepals, and 
broadly campanulate blue or purple cor- 
ollas. The seeds were light brown, small, 
excavated on both sides of the corrugated 
ridge, with thick entire margins, cymbi- 
form, and elliptic to oblong in shape. Bi- 
ennial and perennial types ‘dev eloped later 
in the phylogeny of the group. The prim- 
itive members of the neomexicana complex 
are apparently the most primitive and are 
considered to be closest to the ancestral 
forms. The palmeri complex arose some- 
what later and extended more to the west 
of the neomexicana complex in its migra- 
tion northward. The congesta complex 
had its origin somewhere in north central 
Mexico and possibly arose from the multi- 
ovulate P. infundibuliformis or some sim- 
ilar form. The crenulatae and scariosa 
complexes probably arose from taxa now 
extant in western Mexico. These six 
complexes are discussed and outlined in 
Figures 1-7. 


Neomexicana complex 


This complex is characterized by non- 
corrugated seeds, densely glandular pub- 
escence, light brown seeds (except in 
jo, glandulosa), compound leaves, and 
branched habit. P. coulteri is closest to the 
ancestral species. P. alba, P. denticulata, 
and P. neomexicana are related to P. 
coulteri but possess the advanced features 
of small, white to pale-colored corollas, 
and less robust habit. The migrational 
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pattern of this complex has been north- 
ward out of Mexico through New Mexico 
to Wyoming and Montana. P. popei and 
P. arizonica have developed from a com- 
mon ancestor, as indicated by their sim- 
ilarity in seed, pubescence, and vegetative 
features. The same is true of P. for mosula, 
P. glandulosa, P. bakeri, and P. argillacea; 
however, the latter two have become spe- 
cialized in the development of noncorru- 
gated seeds. This is the only specializa- 
tion away from the typically excavated 
seed type present in the rest of the Cren- 
ulatae group. 


Welshii complex 


This complex is characterized by the 
large reddish seeds, showy corollas, and 
generally long exserted stamens and style. 
All taxa are narrowly restricted endemics 
occurring in Utah, Arizona, and western 
Colorado. P. welshii is considered to be 
the most primitive on the basis of its 
smaller, somewhat brownish seeds and 
branched habit. P. utahensis and P. splen- 
dens probably had a common ancestor but 
have adapted to different edaphic situa- 
tious aud have therefore been isolated and 
selected out; judged on its robust bran- 
ching habit and glandular pubescence, 
the former is probably more primitive. 
P. rafaelensis is related to P. utahensis 
and may have been derived from it. 
P. serrata is the most advanced species as 
characterized by its smaller, lighter-col- 
ored corollas, and shortly exserted sta- 
mens and styles. 


Palmeri complex 


P. vossii and P. pallida are the most 
primitive and, along with P. robusta, are 
restricted to the south central part of the 
U.S. and adjacent Mexico. The remaining 
two species, occurring in Utah, Arizona, 


pedicellata 
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Fig. 7. A phylogenetic arrangement of the 
species in the scariosa complex. 
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and Nevada, are disjunct from the others. 
The species are distinguished by their 
pale tubular corollas, small black seeds, 
and perennial or biennial habit. 
P. robusta is related to P. pallida but is 
considered to be advanced on the basis of 
its larger, reddish seeds. P. palmeri pos- 
sesses the advanced features of less-divided 
leaves and thin-margined seeds. 


Crenulata complex 


Although not lacking in a glandular 
pubescence, this complex displays more 
divergence from this primitive feature 
than does any other complex. There ap- 
pears to be a bilateral development, with 
P. crenulata and its relatives becoming 
specialized with a mixed pubescence of 
long stipitate glands and short hairs and 
dark brown seeds. P. anelsonit and P. 
coerulea have small corollas with included 
stamens and style. The former is more ad- 
vanced and possesses a thyrsoid inflores- 
cence and more or less scarious sepals. 
The other line, of which P. corrugata is 
the primitive taxon, is characterized by 
hight brown or dark brown seeds. short 
stipitate glands, and yellowish stems. 
P. howelliana and P. integrifolia are the 
most highly developed species in this line, 
the latter apparently being the most ad- 
vanced on the basis of its lavender corollas 
and large, noncorrugated seeds. The 
former has large, dark brown seeds and 
bicolored corollas. The entire complex, 
with the exception of P. intergrifolia, po- 
ssesses distinctly corrugated seeds. 


Congesta complex 


This complex is related to and has pos- 
siblv been derived from P. infundibuli- 
formis or some form close to it. P. infun- 
dibulifornus differs from other taxa in this 
complex only in its multiovulate, nar- 
rowly oblong capsule and overall vege- 
tative appearance. The small white cor- 
ollas, barely exserted stamens and style, 
and perennial habit of P. rupestris in- 
dicate that it is the most advanced species 
in this complex. The species of the con- 
gesta complex occur im the east central 
part of the range of the Crenulatae group. 


Scartosa complex 


This most advanced complex is char- 
acterized by distincthy scarious sepals. bi- 
colored corollas. and large. corrugated, 
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transversely ridged seeds. The species oc- 
curs in the southwesternmost part of the 
range of the group. 


Distribution and Ecology 


Members of the Crenulatae group oc- 
cur mostly im western North America. 
The remaining species, P. boliviana 
Brand, P. pinnatifida Griseb. ex Wedd., 
and possibly others, occur in Peru, Bolivia, 
and Argentina. The center of distribution 
in North America, based on the greatest 
concentration of taxa, is Arizona and New 
Mexico. l 

In general, members of this group are 
desert plants that occur from near sea 
level to 5,000 feet elevation (up to 11.000 
feet). Some are restricted to a particular 
geologic formation, such as P. utahensis, 
which grows only on the Arapian Shale 
formation. P. bakeri is restricted to mon- 
tane or subalpine regions on talus or al- 
pine slopes in Colorado, whereas P. integ- 
rifolia occurs mostly in deep sand. P. 
splendens is endemic to gypsiferous soil in 
western Colorado and northwestern New 
Mexico. The majority of taxa occur in the 
Lower Sonoran zone and are restricted 
to an isolated mountain range or valley. 
P. corrugata, P. denticulata, P. glandulosa, 
and others occur in the Upper Sonoran 
zone and generally have a wider distri- 
bution. P. denticulata is limited by the 
continental divide, occurring only on its 
eastern side. P. congesta, P. pedicellata, 
P. arizonica, P. denticulata, and P. rupe- 
stris are able to survive in the shade of 
overhanging ledges or as an understory 
of trees and shrubs. 

An important isolating mechanism 
that helps to account for the wide distri- 
bution is the seasonal variation in phe- 
nology. The palmeri complex flowers m 
late summer and fall. whereas members 
of the welshi complex flower in spring 
and early summer. The foetid odor of 
some species is known to attract beetles. 
while bees and other insects are important 
pollinating agents in other species. 

The light. cymbiform seeds are prob- 
ably wind-dispersed. In addition to wind. 
birds are probably an important dispers- 
ing agent. 


Cytology 


Cave and Constance (1942, 1944. 1947. 
1950. 1959) and Constance (1963) have 
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made chromosome counts on about half 
the Crenulatae group, all of which are 
n=11. The uncounted members are 
mostly narrowly restricted endemic 
plants and include the following: P. anel- 
sonii, P. bakeri, P. boliviana, P. bomby- 
pina, P. constancei, P. coulteri, P. formo- 
sula, P. glandulosa, P. howelliana, P. in- 
ER oha. var. texana, P. intermedia. P. 
pallida, P. serrata, P. utahensis, P. vossti, 
and P. welshi. 


TAXONOMIC [TREATMENT 


Phacelia Juss. Gen. 129. 1789. 
Subgenus Phacelia Constance. Britt. 15:278. 
1963. 
Section Phacelia Brand. 
IVES 72 1913 


Group Crenulatae Constance. Britt. 
1963. 


Das Pflanzenreich 


15:279. 


Annual, biennial, or perennial herbs 
from a taproot; stems simple to much 
branched, erect, ascending or prostrate, 
leafy. puberulent to hispid, strigose or 
variously glandular; leaves prevailingly 
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alternate, eutire to bipinnate, sometimes 
revolute, sessile to long petiolate; 1m- 
florescence of terminal, axillary, or thyr- 
soid. compound, scorpioid cymes; calyx 
divided nearly to the base, elliptic to lin- 
ear, oblanceolate or spatulate, variously 
pubescent and sometimes accrescent; CO- 
rolla white or lavender to blue, tubular, 
campanulate to rotate-campanulate, a pair 
of variously shaped scales attached to the 
base of each filament, these partially free 
from or completely attached to the tube, 
filament, or adjacent scale; stamens ex- 
serted or included within the tube, and 
inserted at the base of the corolla tube; 
style exserted or included within the tube, 
bifid 1/2-3/4 its length, capsule nearly 
bilocular by union of the placentae, ovoid 
to subglobose. variously pubescent and 
mostly glandular; mature seeds 4 (1, 2 
or + in P. amabilis and P. congesta), 
light brown to black, favose, reticulate, 
entire to corrugated or tranversely ridged, 
excavated on both sides of a prominent 
ridge (except in P. bakeri) and mostly 
cymbiform. 


Key to the species of the Crenulatae group 


li wovamens anc style included or nearly SO i SN Ce e 2 
IND Si vie aid] style exserted 2 mim Or More ln 4 
2a. Corolla tubular, light blue, lobes denticulate: plants of Colorado and 

“ANY o Ei RIO NL pene Ore 15. P. denticulata 
2b. Corolla campanulate or rotate-campanulate, lobes entire or at most 

COMIC Pate Da e a RR a I ST SCI 3 
3a. Plants brittle, breaking easily; corolla 3-4 mm long, pale mauve to light 

bluesmatairesseedsdarkibroownao o ra. 9. P. coerulea 
3b. Plants not brittle; corolla ca. 6 mm long, lavender or white; seeds 

bre e no 4. P. anelsonii 
4a.  Pedicels shorter than the calyx; sepals not scarious in fruit .......................- 6 
tb. Pedicels filiform (at least as long as the calyx lobes); sepals scarious in 

fruit; leaves pinnately compound, the divisions broad .................-.......... 5 
5a. Sepals less than 3 times longer than broad; mature seeds 2.5 mm long 

or less; plants of lower Baja California and southwestern Sonora, 

DIGO RL 30. P. scariosa 
5b. Sepals 3 or more times longer than broad; mature seeds 2.5 mm long or 

more; plants of central Baja California north to California, Ari- 

Zona. and Nevada... WEA 25. P. pedicellata 
pa Cocolla over 4 ma lone. white or variously colored mean sede caca 13 
6b. Corolla small (4 mm long or less), white, blue, or lavender .......................... 7 
7a. Plants prostrate, diffusely branched (at the base); mature seeds 1.8-1.9 

mm long, ovate, transversely ridged; corolla white .............. 6. P. arizonica 


isa 
15b. 


Ga 


16b. 


Ian 


17b. 
IR an 


18b. 


19a. 
19b. 
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Plants erect, mature seeds mostly over 2 mm long, if smaller then 


not. with „the above combination of characters = T R 8 
Corolla lobes entire; mature seeds with the ridge corrugated or the dor- 

sal surface reticulate iL. za a RT aa aaa ata oe ee 1 
Corolla lobes erose or denticulate; mature seeds pitted, margins and 
Corolla hite or pale colored, 3-4 mm long -e 1. P. alba 
Corolla blue or purple, 4-5 mm long .................._’|° le 10 


Stems thick, robust; corolla 4-5 mm long, bluish purple; mature 
seeds 1.6-1.9 mm long; plants endemic to the states of Hidalgo and 


Zaraiceac@#i\lewceok- e —_ | RR RR ORI eee e 13. P. coulteri 
Stems weak; corolla 4 mm long, blue; mature seeds 3.2-3.3 mm long; 
plants of Arizona and New Mexico ......... PI COME 99. P. neomexicana 


Corolla white; mature seeds 2.1-2.7 mm long, the ridge not corrugated, 
dorsal surface reticulate; plants from southeastern Arizona eastward 
CSE a a SR II E er es DI SRI re nD 29. P. rupestris 


Corolla blue to light violet; seeds 2.5-3.2 mm long, the ridge corrugated 


Corolla bicolored (tube white, lobes blue to lavender), campanulate; 
seeds ovate. ridge corrugated, margins entire; plants from western Ar- 
izona-@uestiatdo 0 i 3b. P. ambigua var. minutiflora 
Corolla not bicolored, light blue to lavender, rotate; seeds elliptic to ob- 
long. ridge and margins corrugated; endemic to Coconino County, 
De aiba OU eae seen St ta rr er eee i ARIA 31. P. Senna la 


Corolla distinctly tubular, white or pale colored oet 2 ee 14 
Corolla campanulate, purple, blue, lavender. or white (appearing tu- 
bular in some pressed specimens) ......... ERIE TT cs 19 


Plants annual or biennial (possibly perennial in P. pallida); north of Nu- 
evo Leon. Mexico 


Plants perennial; endemic to the state of Nuevo León, Mexico ................ 


Seeds brown or reddish brown. 2.9 mm lone or more -= ee 16 
seeds. black? p.9 mm long or less >... zz: 17 
Seeds 3.5-4 mm long; cauline leaves sessile (or nearly so), auric- 
ulate plamte or Otak ee a A 97. P. rafaelencs 
Seeds 2.9-3.7 mm long; cauline leaves distinctly petiolate, not auric- 
ulate: plants of Kansas, Oklahoma, Texas, and Mexico ........ 28. P. robusta 


Inflorescence VITRO stems solitary or if branched then near the base 
CRE ER do IN e ADIO DIDI 24. P. palmeri 
ei open: stems branched throughout, especially at base .............. 18 


Leaves revolute, narrowly linear or lanceolate (less than 1.5 cm 
Wide); planis of Utah oud Arizona e ee ee 11. P. constancet 
Leaves not revolute, broadly oblong or lanceolate (mostly over 1.5 
cm wide); plants of Texas and adjacent Mexico ...... ee 23. P. pallida 


Leaves pinnatelv or bipinnately compound, finely dissected ...................... 20 


Leaves simple or if compound not finely so. the divisions broad (over 5 
mm wide) 95 
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20a. 


Corolla violet; plants endemic to Jackson County, Colorado 
16. P. formosula 


Pubescence of the leaves mostly unicellular, puberulent to hispid; plants 
native from western and southern New Mexico, southward and east- 


tard except inu 2orcrlacea which is endemic to Utaly) =... e 22 
Leaves mostly with multicellular, stipitate-glandular hairs; native 
kom central New Mexico northward cid westward ¢ 2.07 Li 24 


Flowers violet to light blue; seeds more or less excavated on one side of 
the ventral ridge; plants endemic to the Green River Shale formation 


il EA al | los a e e EEE See cee gate 5. Di arpillacea 
Flowers blue to purple; seeds excavated on both sides of the ventral 

lee ——_ gametes SOT Soe eee Ce 23 
Seeds 1.8 mm long, ovate; ultimate leaf divisions mostly less than + 

nn 26. P. pope 
Seeds over 1.8 mm long, elliptic to oblong; ultimate leaf divisions mostly 

perdi er... Re: le corgesia 
Seeds not excavated ventrally; plants east of the Continental Divide in 

Colorado and New Mexico ..... Ce SI 7. P. bakeri 
Seeds excavated ventrally; plants west of the Continental Divide in 

SAY Asa) mae lorie and Idaho -eee e 17. P. glandulosa 
Corolla not distinctly bicolored, blue, purple, or white -mennee 28 
Corolla distinctly bicolored, the tube white or yellow, the lobes blue .......... 26 
Cauline leaves sessile, auriculate, plants robust, 0.8-5.8 dm tall, en- 

demic to Sanpete and Sevier counties, Utah ........................ 393. P. utahensis 
Cauline leaves distinctly petiolate; plants not especially robust, less than 

Oe ji tall more eastern idr 27 


Stems branched at base; leaves simple, strigose and glandular: corolla 
tube white; seeds corrugated on the margins and ridge, dorsal sur- 
eI MMIII COUNT Ia e ae Asa e evel e oo aloe Come e 18. P. howelliana 


Stems simple or branched above; leaves essentially glabrous, some of 
the lower usually compound; corolla tube yellowish; seeds essen- 


tially lacking corrugations, dorsal surface deeply pitted ...... 32. P. splendens 
Corolla white; plants endemic to Saline Valley, Inyo County, Califor- 

Mage e RO RIE IR O: RA 2. P. amabilis 
Corolla pale blue, purple, or lavender (rarely white); plants wide- 

spreadliorfiicendeniic.mot'assaboven e el cca ema ao eee 20 
Corolla lavender; seeds lacking ventral corrugations ..................0-.-...-.. 

nik ee oO IRI RER AEE 19a. P. integrifolia var. integrifolia 
Corolla pale blue to purple; seeds corrugated ventrally ................ 0 30 


Stamens and style exserted 4 mm or less; mature seeds 2.9 mm long or 


| E SE gn Soy ng ee OP PLE Vd Ne E RER DAI Gi 


Mature seeds 2.2-2.5 mm long; dark brown; plants very brittle an- 
“eee E __ AIA TERI 8. P. bombycina 


Mature seeds 2.7-2.9 mm long; brown; plants not especially brittle 
rn. DO. P ETTC 
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32a. Mature seeds corrugated only on the ridge; pubescence of the stems 

densely hispid, glandular above .......................... 3a. P. ambigua var. ambigua 
32b. Seeds with the margins and ridge corrugated; pubescence of the stems 

mostly glandular, sometimes finely so ............. Li ee 35 
33a. Glandular pubescence of the stems and herbage mostly multicellular .......... 34 
33b. Glandular pubsecence of the stems and herbage stipitate but not multi- 

Cellulanea: cl ale ee RER E Do 
34a. Corolla lavender to purple, -+.5-6 mm long; anthers blue green; stems 

often reddish; mature seeds reddish brown, 2.4-3 mm long; plants of 

southeastern New Mexico and adjacent Texas a S 

Ae ce nee see nn eek 19b. integrifolia Torr. var. texana 
34b. Corolla blue, 6 mm long or longer; anthers always yellow; stems green 

or yellow green; mature seeds light brown, 3.1-+ mm. long; plants 

of northwestern New Nlexico, Arizona, Colorado, and Utah ................ 

A e Apoc toma een Seen RR Net PIET Ls he PO A ea eat ana 12. P. corrugata 
35a. Leaves narrowly oblong, mostly less than 1 cm wide, glandular pub- 

escence of the leaves and lower part of the stems short stipitate, the 

nonglandular hairs mostly fine, retrorse .. 14a. P. crenulata var. angustifolia 
35b. Leaves mostly well over 1 cm wide, glandular pubescence of the leaves 

aud stems stipitate-multicellular, nonglandular hairs spreading ................ 36 
36a. Stems usually reddish at least below; mature seeds with a dark cen- 

ter dorsally and lighter margins; plants of western Utah and Ar- 

izona westward to California amd Nevada = 00 

SRO... AR 0 ER Su eee 14b. P. crenulata Torr. var. crenulata 
36b. Stems green; mature seeds uniform in color dorsally; plants endemic to 

Coconino County, Arizona po iee A e a ee SS SA 
37a. Corolla lavender to white, campanulate. 5-6 mm long; leaves wn- 

dulate to regularly dentate, oblong to lanceolate; seeds uniformly 

brown; plants endemic to Kane and Garfield counties, Utah ............ 

«eco dele 0 NE et PT Oe thd te 21. P. mammillarensis 
37b. Corolla dark blue, tubular to funnelform, 5-8 mm long; leaves irreg- 


ularly crenate to dentate, lanceolate; 


seeds brown ventrally and 


reddish dorsally: plants endemic to Coconino County, Arizona 


1. Phacelia alba Rydberg 
Fig. 8 


Phacelia alba Rydb., Bull. Torr. Bot. Club 28:30. 

1901. 
Holotype: Colorado: Costilla Co.: Sangre de 
Christo Creek, 2 July 1900. Rydberg and 
Vreeland. 5755. (Nny?); Isotype  (rar/). 
Paratypes: Colorado: Clear Creek County: 
Valley of Upper Arkansas River, 1873. J. 
Wolfe, 99. (NY): head waters of Clear Creek, 
156), C Parry. 314+ (cn. NY); New Mexico: 
Lincoln Co.: Rnidoso Creek. White Monn- 
tains, 1 July 1895, E. Wooton. s.n.. (my). 


Phacelia neomexicana Thurber ex Torr. var. 
alba (Rydb.) Brand. Das Pflanzenreich IV. 
951:83. 1913. 

Phacelia neomexicana Thurber ex Torr. var. 
coulteri subvar. folisissima Brand. Das Pflan 
zenreich IV. 251:84. 1913. Holotype: Mexico: 
state of Chihuahua: near Colonia Garcia. 13 


55. DI x welshit 


July 1899, Townsend and Barber, 129, (Ny); 
Isotypes (CAS, MEXU. POM, RM. UG, UC, US). 


Phacelia glandulosa Nutt. ssp. eu-glandulosa 
Brand var. elatior Brand, Das Pflanzenreich 
IV, 251:82-83. 1913. in part. Holotype: Wyo- 
ming: Albany Co.: Jelm. 12 August 1900, 
A. Nelson. 8053. (GH, POM, RM). 


Plants annual, 0.5-7 dm tall; stems 
simple to much branched. erect or as- 
cending. leafy. puberulent, setose to hir- 
sute and stipitate-glandular. especially in 
the inflorescence: leaves irregularly lobed 
to bipimmate, 2-10 cm wide. strigose to 
setose, slightly to moderately  stipitate- 
glandular, long petiolate below to sessile 
or subsessile above; inflorescence of dense 
terminal compound  scorpioid cymes, 
densely glandular and puberulent to hir- 
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sute, the cymes 1-2 cm long in flower to 
8 cm long in fruit, pedicels 0.8-1 mm long; 
sepals linear to oblanceolate, 3.5-+ mm 
long, 0.5-1 mm wide, finely glandular 
and somewhat setose; corolla campanulate, 
white (sometimes pale purple), 3-4 mm 
long and broad, lobes pubescent and den- 
ticulate; capsule ovoid to subglobose, 3- 
3.3 mm long, 2.5-2.9 mm wide, puber- 
ulent and quite glandular (the partition 
oblanceolate) ; mature seeds elliptic to ob- 
long, light to dark brown, 2.4-3 mm long, 
1.4-1.5 mm wide, uniformly alveolate 
throughout and cymbiform, the ventral 
surface shallowly excavated on both sides 
of the ridge and lacking corrugations, the 
margins thick and entire (Fig. 9). Col- 
lections: 207 (5); representative: C. Parry 
314, 1861 (cH, ny); D. Atwood 1975, 
1969, 1963a (Bry. ny. us); M. Jones 511 
(POM). 


Hasirar.— Dry clay-loam or sandy 
draws and flats, fields, meadows, and 
gravelly hillsides. From 6,000 to 9,500 
feet. Growing on the short grass prairie, 
sagebrush belt, and pinyon-juniper com- 
munities at the lower elevations and as- 
sociated with aspen, spruce, fir, or pine 
forests at the higher elevations. Late 
May to early October. ` 


DisrRIBUTION.— Laramie and Albany 
cos., Wyoming, southward through cen- 
tral Colorado, New Mexico, and adjacent 
Chihuahua, Mexico, westward to Gra- 
ham and Apache cos., Arizona, and Sevier, 
Wayne, Garfield, and Washington cos., 
Utah (Map 1). 

The material cited by Brand (1913) 
for P. glandulosa ssp. eu-glandulosa var. 
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Fig. 8. Phacelia alba Rydberg. L. Higgins Fig. 9. Dorsal and ventral view of the seeds 
2229 (BRY). of P. alba Rydberg. D. Atwood 1975 (sry). 
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elatior Brand (Nelson 8053) belongs to 
P. alba. 


9. Phacelia amabilis Constance 


Phacelia amabilis Constance. Madrofio 7:56-59. 


1943. 
Holotype: California: Inyo County: Saline 

Valley, 21 April 1942, A. Alexander and L. 

Kellogg 2681 (uc!); Isotype (uc). 

Plants annual; stems stout, branched 
above, stipitate-glandular, puberulent, and 
hispid: leaves petiolate, oblong to oblong- 
ovate, 8-15 cm long, 3-5 cm wide, pin- 
natifid, upper leaves reduced and_ less 
deeply divided; inflorescence of com- 
pound scorpioid cymes, the cymes 5-12 
cm long, pedicels 2-3 mm long; sepals 
lanceolate, 3-5 mm long, 1-2 mm wide; 
corolla broadly campanulate, white, 7-8 
mm long, 8-12 mm wide; stamens and 
style exserted 5 mm or more; capsule 
ovoid, 3-4 mm long, 2-3 mm wide; im- 
mature seeds apparently 2 or 4, 3-4 mm 
long, thin and pale, ventral surface ex- 
cavated on each side of the prominent 
ridge; collections: 1 (0); representative: 
A. Alexander and L. Kellogg 2681 (uc). 


DisTRIBUTION AND Hasrrat.— Appar- 
ently endemic to Saline Valley, Inyo 
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County, California, along Hunter Creek 
at an elevation of 1,800 feet. 


3. Phacelia ambigua Jones 


Plants annual, 0.2-5.7 dm tall; stems 
simple to much branched, hispid, pub- 
erulent, and stipitate-glandular; leaves 
simple to pinnately compound, petiolate 
to sessile above, the margins various, stri- 
gose to hispid and stipitate-glandular, 0.5- 
13 cm long, 0.5-4.5 cm wide; inflores- 
cence of compound scorpioid cymes, the 
cymes elongating to 12 cm in fruit, pub- 
escence as for the stem; sepals elliptic to 
oblanceolate, 2.7-5.1 mm long, 1-1.3 mm 
wide, puberulent, hispid, and stipitate- 
glandular; corolla campanulate to rotate- 
campanulate, purple or dull lavender, 
4-10 mm long and broad, pubescent; sta- 
mens and style exserted 2-10 mm; style 
bifid, pubescent below; capsule globose to 
subglobose, 3-3.5 mm long, 2.5-3.4 mm 
wide, puberulent and glandular; mature 
seeds 4, ovate, reddish to brown, 2.5-3.3 
mm long, 1.3-1.8 mm wide, alveolate, 
cymbiform, the ventral surface excavated 
on both sides of the ridge, the ridge cor- 
rugated on one side. 


Key to the varieties of P. ambigua 


1. Corolla 4 mm long or less; style 6.5 mm long 
stepa emia lone... eee 


or less; calyx in fruit less 
var. minutiflora 


1.  Corollas over 4 mm long; style 9 mm long or more; calyx in fruit 4 


mm long 


3a. var. ambigua 


dias ambigua Jones, Contr. West. Bot. 12:52. 

1 A 
Holotype: California: San Bernardino Co.: 
Needles, 5 May 1884, M. Jones 3822. (pom!) : 
duplicates (Ny, RM, uc. Us). Paratypes: Ari- 
zona: Coconino Co.: Hole in the Rock, 13 
April 1894, M. Jones s.n.. (?); Nevada: Lin- 
coln Co.: Caliente, 29 April 1904, M. Jones, 
Sie?) 


Phacelia crenulata Torr. in Wats. var. am- 
bigua (Jones) Macbride. Contr. Gray Herb. 
49:25. 1917. 


Plants annual, 0.5-5.7 dm tall; stems 
simple to much branched, usually more 
leafy toward base; leaves 0.5-13 cm long, 
0.5-4.5 cm wide, strigose to hispid, us- 
ually only with scattered glands, reduced 
from the base upward; cymes elongating 
to 12 cm in fruit: sepals 3.2-5.1 mm long, 
1-1.3 mm wide; corolla campanulate, 


var. ambigua 


purple to blue, 5-10 mm long and wide, 
pubescent; stamens and style exserted 9 
mm or more; style bifid 2/3 its length, 
puberulent and glandular below; capsule 
3.3-3.5 mm long, 3-3.4 mm wide, puber- 
ulent and stipitate-glandular; mature 
seeds 3.3 mm long, 1.5 mm wide. Col- 
lections: 250 (30); representative: E. Pal- 
mer 625 (ny); M. Jones 5018 (ny. POM, 
RM. UC. ts); C. Pringle si (C ESE 
NY); J. Howell 3504 (rsa); D. Atwood 
2210, 2220, 2294, 2996, 2308, 253100 ins 
2353) | BERII 

Hanirar.— Growing on a wide variety 
of soils in the lower Sonoran Desert from 
+90 to 5,000 feet elevation. February to 
mid-June. 


DISTRIBUTION. Southern Nevada and 
southwestern Utah in Washington Co. 


D dn _ i ieieea, 
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‘Map 1. 
Arizona, New Mexico, and Chihuahua, Mexico. 
Distribution of P. alba Rydberg. 


Southern Wyoming, Utah, Colorado, 


southward through Arizona (except for 
Navajo and Apache cos.,) and southeast- 
ern California (Map 2). 

Phacelia ambigua has been treated as 
a variety of P. crenulata, which it closely 
resembles. However, the former species 
appears to be more uniform throughout its 
range than does the latter. Also, to treat 
P. ambigua at infraspecific rank would 
require the inclusion of other closely re- 
lated taxa, namely P. bombycina W. & S. 
and P. amabilis Constance. In order to 
understand the complete relationships be- 
tween these taxa additional field and 
greenhouse studies are needed. These 
studies may demand nomenclature 
changes, but until such studies are carried 
out the present treatment provides a more 
uniform arrangement of the entities in- 
volved. 


3b. var. minutiflora (Voss in Munz) 
Atwood comb. nov. 
Fig. 10 
Phacelia minutiflora Voss in Munz, Man So. 
Calif. Bot. 409, 600. 1935. 


Holotype: California: Imperial Co.: 2 miles 
north of Cargo Muchacho Mountains, 5 
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April 1932, P. Munz and L. Hitchcock 12141 

(pom!). 

Phacelia crenulata Torr. in Wats. var. minuti- 

flora (Voss) Jeps., Fl. Calif. 3:266. 1943. 

Plants annual, 0.2-4.5 dm tall; stems 

simple or variously branched, hispid, 
puberulent and stipitate-glandular  (es- 
pecially in the inflorescence); leaves 0.5- 
11 cm long, 0.5-3.5 cm wide, strigose to 
hispid and often quite glandular, the 
lower with longer petioles than the up- 
per reduced leaves, cymes elongating to 
7 cm in fruit; sepals 2.7-3.8 mm long, 1 
mm wide, corolla rotate-campanulate, 
tube white, lobes lavender to blue, pub- 
escent, 4 mm long and broad; stamens and 
style exserted 2 mm or less; style bifid 
2/3 its length, puberulent and glandular 
below; capsule 3-3.2 mm long, 2.5-3 mm 
wide, puberulent and glandular; mature 
seeds 2.5-3.2 mm long, 1.3-1.8 mm wide 
(Fig. 11). Collections: 89 (+); repre- 
sentative: E. Palmer 626 (Ny); T. Kear- 
ney and R. Peebles 10941, 10963, 11016 
(us); D. Atwood 2320, 2355, 2352, 2341 
(Bry); I. Wiggins 9669 (Rsa, UC). 


Hasitat.— Sandy to rocky desert flats, 
washes and slopes from near sea level to 
2,200 feet. Common im Larrea, Ambrosia, 
Atriplex, Fouguieria, and Cercidium com- 
munities. Late December to late April. 








Map 2. ada 
and adjacent Mexico. Distribution of P. ambigua 
Jones: O var. ambigua; var. minutiflora. @ 


Utah, Nevada, Arizona, California, 
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Fig. 10. Phacelia ambigua Jones var. minutiflora (Voss in Munz) Atwood. D. Atwood 2341 (BRY). 


DisTRIBUTION.— Southwestern Arizona 
in Maricopa, Pima, and Yuma cos., and 
westward to San Bernardino Co., Califor- 
uia, south into Baja California and Sonora, 


Mexico (Map 2). 


4. Phacelia anelsonii Macbride 
Fig. 12 
Phacelia anelsonii Macbride, Contr. Gray Herb. 


49:26. 1917. 
Holotype: Nevada: Lincoln Co.: Meadow Val- 





Vol. 35, No 2 


ley Wash, 28 April 1902, L. Goodding 635 
(RM!). 


‘rect annual, 1-5.5 dm high; stems 
terete, usually simple covered with brown- 
ish stipitate glands, leafy throughout; 
leaves narrowly to broadly oblong, pin- 
nately cleft, 1.5-8 cm wide, pubescence 
brownish, stipitate-glandular, with a few 
non-glandular hairs, pedicels from 3 cm 
long on the lower part of the stem to 
nearly sessile on the upper part, the pin- 
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Fig. 11. Dorsal and ventral view of the 
seeds of P. ambigua Jones var. minutiflora (Voss 
in Munz) Atwood. D. Atwood 2320 (sry). 


nae somewhat reduced toward the base 
of leaf, margins crenate; inflorescence 
racemose to paniculate, usually terminal 
on the upper half of the stem, some- 
times on leafy lateral branches, individual 
cymes 1-5 cm long, setose and glandular 
pubescent; corolla light violet or white, 
rotate-campanulate, 6 mm long and wide; 
sepals oblanceolate to spatulate, 3-6 mm 
long, 1-2 mm wide, setose to glandular, 
1-2 mm longer than the capsule; stamens 
included, anthers yellow; style included, 
3.5-4.8 mm long, shorter than the stamens, 
cleft 2/3 its length, glandular and puber- 
ulent at the base; capsule oval, 3.3-3.7 
mm long, glandular spotted throughout 
and pilose on the upper half; mature seeds 
4, oblong, 2.7-3.4 mm long, 1-1.3 mm 
wide, light brown, margins entire, ventral 
surface strongly alveolate, divided by a 
prominent ridge, ridge corrugated along 
one side, dorsal surface alveolate (Fig. 13). 
Collections: 30 (1); representative: L. 
Goodding 635 (rm); R. Barneby 2937 
(cas, RSA): S. Welsh, D. Atwoood, and E. 
Mathews 9542 (pry); L. Higgins 499 
(BRY). 


Hagrrar.— Commonly in shady places 
at the base of sandstone and limestone 
cliffs or among rocks and in sandy to grav- 
elly washes, 2,000 to 5,000 feet elevation. 
Usually locally scattered, April to May. 


DisrRIBUTION.— Lincoln Co., Nevada, 
southward to Washington Co., Utah, Inyo 
and San Bernardino cos., California (Map 
B). 

Macbride (1917) in his original des- 
cription of P. anelsonii says, “this is the 
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plant which Goodding, when he des- 
cribed his P. foetida . . . took to represent 
P. palmeri Wats., a very different plant 
with exserted stamens and corrugated 





Fig. 12. Macbride. H. 


Phacelia anelsonii 
Ripley and R. Barneby 3496 (cas). 


144 


seeds.” It is not known from whence 
Macbride drew this conclusion, but it 
supports the observations of the author 
that P. foetida is the same entity as 
P. palmeri. 

P. anelsonii is related to P. crenulata 
and P. amabilis as indicated by both 
leaves and seed characters. P. anelsonii 
is easily distinguished from them by the 
included stamens and style, a feature 
which it has in common with P. coerulea 
and P. denticulata. Detailed observations 
of the type specimens, as well as other 
collections, revealed the presence of cor- 
rugations along one side of the ridge in 
some seeds of P. anelsonii. Both P. cren- 
ulata and P. amabilis have the corrugated 
ridge. Macbride (1917) and Voss (1937) 
have indicated that the seeds lack cor- 
rugations. 


John Thomas Howell was the first to 
report this taxon for Washington Co., 
Utah, and San Bernardino Co., California 
(19415) wand lor Inyo Won, California 
(1942). Two collections from Washing- 
ton Co., Utah (R. Barneby 2937 and B. 
Wood 1-40), are more robust in habit and 
have unusually large parts. 


5. Phacelia argillacea Atwood 


Phacelia argillacea Atwood. Phytologia 26(6) :437. 

1973. 
Phacelia glandulosa Nutt. var. argillacea At- 
wood in Welsh & Moore, nomen, nudum. 
Holotype: Utah Co.: Spanish Fork Canyon, 
Clear Creek ca. 6 mi west of Soldier Summit. 
18" Auguste 1971, DD. Atwood et al. 3091 
(BRY); Isotypes, to be distributed; Pleasant 
Valley Junction (Colton), Wasatch Moun- 





Dorsal and view of the 


veutral 


Fig. 13. 
seeds of P. anelsonii Macbride. R. Barneby 2937 
(CAS). 
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Map 3. Southwestern Utah, southern Ne- 
vada, and California. Distribution of P. anelsonii 
Macbride. 


tains, August 1883, M. E. Jones s.n. (us!); 
Isotypes (CAS, CAS, NY, NY, POM, UC, UC). 
Paratypes: Utah: Utah Co.: Clear Creek 
near Soldier Summit. 6 July 1894, M. E. 
Jones 5591 (NY, POM, UC). 


Plants annual, 1-3.6 dm tall; stems 
finely pubescent; leaves oblong in outline, 
pinnatifid, 0.8-5 cm long, 0.5-1.5 cm wide, 
strigose, petiolate; inflorescence of com- 
pound scorpioid cymes, stipitate-glandular 
and setose to hirsute, pedicels 0.7-1 mm 
long, cymes elongating to 7.5 cm in fruit; 
sepals elliptical to oblanceolate, 2-3.8 mm 
long, 1 mm wide, stipitate-glandular and 
hirsute to setose; corolla campanulate, 
bluish violet, ca. 5 mm long and broad, 
lobes pubescent; stamens and style ex- 
serted ca. 7 mm; capsule subglobose, 3.2- 
3.3 mm long, 2.3-2.-+ mm wide, glandular 
and setose; mature seeds +, brown, ovate 
to elliptic, 2.4 mm long, 1.1 mm wide, 
pitted. the ridge curved and more or less 
excavated on one side. Collections: 3 
(1); representative: M. Jones s.n. (cas, 
NY, POM, RM, UC. Us); M. Jones 5591 
(Ny, POM, UC); D. Atwood 3091 (sry). 


Hasirrat.— The species apparently 
grows on gravelly hillsides of the Green- | 
river formation between 6,500 and 7.000 
feet, July to August. 


Distripution.— Known only from | 
Utah Co., Utah. 

This species is related to both P. gland- 
ulosa and to P. bakeri but can be distin- 
guished by its more nearly glabrous herb- 
age, smaller capsule, flowers. and dif- 


ferent seeds. 
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6. Phacelia arizonica A. Gray 
Fig. 14 


Phacelia arizonica A. Gray, Syn. F1. II, 1:394. 
1878. 
Lectotype: Arizona: Maricopa Co.: plains of 
the upper Gila, 15 April 1880, E. Greene s.n. 
(cu!); duplicate (cas). 


Phacelia popei Torr. & Gray var. arizonica 
(Gray) Voss, Bull. Torr. Bot. Club 64:94-95. 
1937. 


Low diffusely branched (at the base), 
prostrate annual, 0.2-2.1 dm tall (up to 4 
dm in extreme forms); stems slender, 1- 
many, hispid to villous and glandular, 
often reddish; leaves larger and denser 
at the base, oblong to linear in outline, 
sessile above to short petiolate below 
deeply lobed to pimnatifid, 1-5 cm long, 
0.5-2 cm wide, densely strigose, inflores- 
cence terminal, cymes densely flowered, 
the flowers subsessile (pedicels to 0.5 mm 
long), densely covered with small gland- 
ular and short simple hairs. with some 
longer simple hairs intermixed; sepals 
oblong to elliptic, 2.5-4 mm long, 1 mm 
wide, hirsute; corolla canıpanulate, white 
or rose white, (often reddish in bud), 3-4 
mm long and broad, lobes pubescent and 
shallowly erose; stamens and style ex- 
serted 3-4.5 mm; style bifid 3/4 its length, 
the lower 1/2 puberulent and sometimes 
finely glandular; mature seeds +, ovate 
and more or less cymbiform, brown, 1.8- 
1.9 mm long, 1.2-1.3 mm wide, alveolate, 
ventral surface excavated on both sides of 
the ridge, dorsal surface alveolate and 
transversely ridged (Fig. 15). Collections: 
104 (2); representative: C. Pringle s.n. 
Ar); L. Goodding 1035 (ny, uc, us); 
M. Jones 28501, 28503 (pom); D. Atwood 
2200a (BRY, cas, NY, WTS, B); L. Higgins 
2814 (Bry); D. Atwood 2186 (B, BRY, CAS, 
EY, WTS). 


Hasrrat.— Common along roadsides. 
sandy flats, and gravelly hillsides, from 
1,600 to 2,500 feet. Often growing with 
Prosopis. Quercus. Juniperus, or grass com- 
munities, mid-February to late June. 


DIsTRIBUTION.— Arizona from Mari- 
copa Co. southward into Sonora, Mexico, 
and eastward to Sierra and Luna cos., New 
Mexico (Map +). 

This species was treated as a variety of 
P. popei T. and G. by Voss (1937), but is 
easily distinguished as a species on the 
basis of its smaller, white, glandless co- 
rolla, prostrate habit, less-dissected leaves. 
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and nearly leafless stems. However, the 
two are similar in seed characters and in 
the much-branched habit. P. popei has 
erect to ascending and more rigid stems 
in contrast to the slender, prostrate stems 
of Phacelia arizonica. Gray (1878) did 
not designate a type specimen. Therefore, 
the author has chosen the collection of 
Greene, “on the plains of the upper Gila,” 
as the lectotype. 


7. Phacelia bakeri (Brand) Macbride 
Fig. 16 
Phacelia bakeri (Brand) Macbride. Contr. Gray 


Herb. n. ser. 49:24. 1917. 


Phacelia crenulata Torr. ex S. Wats. var. 
bakeri Brand, Das Pflanzenreich IV. 251:78. 
1913. Holotype: Colorado: Ouray Co.: 
Ouray, 10 August 1901, C. F. Baker 758 
(cH!); duplicates (NY. POM, RM, UC, US). 


Phacelia glandulosa Nutt. subsp. eu-glandu- 
losa Brand var. australis Brand, Das Pflan- 
zenreich IV. 251:82-83. 1913, in part. Lecto- 
type: Colorado: Conejos Co.: Cumbers, 7 Sep- 
tember 1899, C. F. Baker 549 (us!); dupli- 
cates (GH, NY. POM, RM, RM). Paratypes: 


Colorado: El Paso Co.: Manitou, 15 July 
1903. C. Clements 47.1 (am), in part; Hins- 
dale Co.: Lake Fork River, Lake City. July 
1893, C. A. Purpus 618 (uc, uc). 
Annual, 0.5-4.8 dm tall; stems simple or 
branched, with multicellular  stipitate 
glands, pilose to somewhat hirsute; leaves 
pinnately divided, the pinnae irregularly 
crenate to dentate, 2-8 cm long, 0.5-3 cm 
wide, reduced upwards, petioles 0.5-4 cm 
long, dorsal surface strigose, ventral sur- 
face strigose, glandular and setose along 





Map +. 
nora, Mexico, and western New Mexico. Distribu- 
tion of P. arizonica Gray. 


Southern Arizona and adjacent So- 


146 GREAT BASIN NATURALIST 


Fig. 14. Phacelia arizonica Gray. L. Higgins 2814 (BRY). 
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Fig. 15. Dorsal and ventral view of the 
seeds of P. arizonica Gray. D. Atwood 2186 (sry). 


the veins; inflorescence of compound 
scorpioid cymes, terminal on the main 
stem and lateral branches, setose to puber- 
ulent and glandular, pedicels 1-2 mm 
long; sepals oblanceolate to narrowly spat- 
ulate, 1-1.5 mm longer than the capsule, 
setose to puberulent and glandular; co- 
rolla campanulate, violet to dark blue, 
7-8 mm long, 5-7 mm wide, pubescent; 
stamens exserted 5-9 mm, anthers green- 
ish, filaments bluish; style exserted bifid 
2/3 its length and pubescent on the lower 
1/3; capsule oblong to oval, 2.5-4 mm 
long, 3-3.2 mm wide, setose and gland- 
ular; mature seeds elliptic, brown, 2.7-3 
mm long, 1.3-1.6 mm wide, ventral sur- 
face pitted with a central ridge gradually 
tapering toward the margins, excavations 
lacking on each side of ridge, dorsal sur- 
face flattish with a faint longitudinal 
groove down the center, pitted (Fig. 17). 
Collections: 83 (0); representative: T. S. 
Brandegee 1139 (uc); M. Jones 511 
(pom); C. Baker 549 (GH, NY, POM, RM, 
ws); L. Higgins 2935, 2236, 9944, (BRY, 
wtTs); A. Nelson 9812 (rm, uc); W. Web- 
er 9416 (Rsa. uc. UT); R. Hartman 2782 
(BRY, RM). 


HaBrrat.— Gravelly and sandy soils 
and talus slopes from 7,050 feet elevation 
upward to timberline. Commonly in open 
tundra and grassy alpine slopes of spruce, 
fir, pine, or aspen communities. Some- 
times growing as a weed along roadsides 
and in waste field, July to September. 


DisrRIBUTION.— Mostly along or east 
of the Continental Divide in central and 
south central Colorado, south to Colfax 
Co., New Mexico (Map 5). 
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Fig. 16. Phacelia bakeri (Brand) Macbride. 
R. Hartman 2782 (sry). 


This taxon was misinterpreted by Brand 
(1913). The type specimen is the only 
material cited by him that belongs to 
bakeri in a strict sense. Macbride (1917) 
and Voss (1937) present additional in- 
formation on Brand’s treatment of this 
entity. P. bakeri is related to P. gland- 
ulosa Nutt., differing in the lack of 
excavations on the ventral surface of the 
seeds, usually greener herbage, later 
flowering time, and distribution. 
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Fig. 17. Dorsal and ventral view of the 
seeds of P. bakeri (Brand) Macbride. C. Baker 
549 (GH). 


8. Phacelia bombycina Wooton & Standley 
Fig. 18 


Phacelia bombycina Wooton & Standley. Contr. 
U.S. Natl. Herb. 16:163. 1913. Holotype: 
New Mexico: Carton Co.: on gravelly banks 
at Mangas Springs, March or April 1880, 
H. Rusby 276 (us!); Isotypes (NY, NY, UC, 


Us). Paratypes: New Mexico: Grant Co.: 
Bear Mountains near Silver City, no date, 
C. Metcalfe 75 (Ny, POM, UC, Us, Us). 


Phacelia tenuipes Wooton & Standley. Contr. 


U.S. Natl. Herb. 16:163. 1913. Holotype: 
Carizalillo Spring, 17 April 1902, E. Mearns 
91 (us!). 


Annual 0.9-4.1 dm tall; stems 1-sev- 
eral, often branched throughout, erect and 
very brittle, setose to puberulent and 
glandular at least m the imflorescence; 
basal leaves petiolate (the petiole up to 
5 cm long), oblong to nearly orbicular, 
pinnatifid into oblong to ovate, crenate 
lobes, setose and often glandular on both 
surfaces, 1.5-8 cm long, 0.5-2.5 cm wide, 
upper reduced, short petiolate, lobed; in- 
florescence paniculate, narrow, with a 
few branches; individual cymes with 
numerous, crowded flowers, pedicels short, 
stout, setose to puberulent and glandular; 
sepals oblong to elliptical, up to 3.5 mm 
long, setose to glandular; corolla blue to 
violet, 5-6 mm long and wide, campan- 
ulate, lobes pubescent; stamens exserted, 
anthers yellow, filaments bluish violet; 
style exserted, bifid to about the middle, 
pubescent below the middle, bluish vio- 
let; capsule 2.5-2.7 mm long and broad, 
globose. pilose Ha glandular especially 
at the apex; mature seeds oblong to ellip- 
tical, cymbiform, 2.2-2.5 mm long, 1-1.4 
mm wide, dark brown, ventral surface 
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Map 5. Southern Colorado and northern 
New Mexico. Distribution of P. bakeri (Brand) 
Macbride. 


pitted and divided by a prominent ridge, 
the ridge corrugated on one side, margins 
corrugated, lighter than the center, dorsal 
surface pitted (Fig. 19). Collections 89 
(9); representative: L. Goodding 2230 
(BN UG): . Cottam 10198 (ue): D] 
Demaree 42048 (uc); L. Higgins 2877 
(BRY, WTs); H. Ripley and R. Barneby 
4218 (rsa); D. Atwood 2195, 2241822501 
2280 (BRY); D. Atwood 2250, 225352253 
(BRY CAS. N WIS Je 


Hasirat.— Sandy. gravelly, or lava 
slopes a mesas from: an elevation of 
1,500 to 7,500 feet. Commonly found in 
the ee Prosopis, and other Lower 
Sonoran mixed shrub communities, late 
March to late May. 


DisTRIBUTION.— Sierra Co., New Mex- 
ico, southward to Chihuahua and Sonora, 
Mexico, westward through southern and 
central Arizona to Yavapai and Coconino 
cos. (Map 6). 

The character differences that Wooton 
and Standley (1913) used to separate 
P. tenuipes and P. bombycina vary de- 
pendmg on the maturity of the plants 
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Fig. 18. Phacelia bombycina Wooton & Standley. D. Atwood 2253 (sry). 


and environmental conditions. Of the two 
taxa, the original description of the latter 
better fits the entity concerned. For these 
reasons P. tenuipes is placed in synonomy. 
The holotype data indicate that P. born- 
bycina was collected in March and April; 
however, an isotype in the U.S. herbarium 
gives the exact data as 25 March 1880. 


This entity has been confused with 
both P. intermedia and P. crenulata. It is 
readily distinguished from the former by 
the exserted stamens, larger blue lavender 
corollas, very brittle and less glandular 
stems, and smaller seeds. It differs from 
the latter by its brittle stems and smaller, 
darker seeds. 
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Fig. 19. Dorsal and ventral view of the 
seeds of P. bombycina Wooton & Standley. D. 
Atwood 2255 (sry). 


9. Phacelia coerulea Greene 
Fig. 20 


Phacelia coerulea Greene, Bull. Torr. Bot. Club 

8:122. 1881. ‘Lectotype: bluffs of the Gila 
(New Mexico), 23 April 1881, E. Greene s.n. 
(cH!). 
Phacelia invenusta Gray, Proc. Amer. Acad. 
20:303. 1885. Lectotype: Arizona: Pima 
Co.: Sierra Tucson, 12 April 1884, C. G. 
Pringle s.n. (cH!); duplicates (us), in part. 
Phacelia intermedia Wooton, in part. Para- 
types: New Mexico: Socorro Co.: San An- 
tonio, Quitman Mountains, 14 March 1852, 
C. Wright 1579 (GH, GH, GH, Ny); Texas: 
El Paso Co.: El Paso, March 1851, Thurber 
Ti GH GH. NY NY). 


Annual, 0.5-6 dm tall; stems erect, 
branched throughout, reddish, puberulent 
to setose and sparsely to densely stipitate- 
glandular, leafy throughout; leaves oblong 
to ovate, gradually reduced from the base 
upward, upper deeply sinuate, lower pin- 
natifid, dorsal surface with setose ap- 

ressed hairs, dorsal surface setose to 
glandular, 0.6-8 cm long, 0.3-2.5 cm wide, 
petioles from 5 cm long at the base to 
nearly sessile at apex, margins crenate; 
inflorescence terminal, commonly loosely 
paniculate or cymose, setose, stipitate- 
glandular and puberulent; scorpioid cymes 
compact in flower but loosening in fruit, 
1.5-7 cm long; flowers nearly sessile in 
flower to 1 mm long in fruit; corolla 
campanulate, lobes pale mauve to blue 
(turning white in fruit), tube yellowish, 
3-4 mm long and broad, glabrous; sepals 
narrowly oblanceolate to elliptical, 2.5-4 
mm wide, setose to brownish stipitate- 
glandular, 3/+ as long as the corolla, 
shorter or sometimes longer than the cap- 
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Map 6. Southwestern New Mexico, Arizona, 
and adjacent Sonora, Mexico. Distribution of P. 
bombycina Wooton and Standley. 


sule; stamens mostly included to slightly 
exserted, anthers yellow, ovate, filaments 
bluish; style included to slightly exserted, 
equaling the stamens; capsule globose, 
2.5-3.5 mm long, 1-1.8 mm wide; mature 
seeds dark brown, ventral surface pitted 
and divided by a prominent ridge, the 
ridge corrugated on one side, margins usu- 
ally corrugated, dorsal surface pitted, 0.3- 
0.4 mm of the margin slightly elevated 
and smoother than the pitted center (Fig. 
21). Collections: 112 (6); representative: 
M. Jones s.n. (pom); W. Wooton s.n. 
(ny); C. Parry 934 (ny); E. Greene sn. 
(cH); C. Wright 1579 (GH, GH, GH, NY); 
D. Atwood 2137, 2152, 9100 
(pry); D. Atwood 2197, 2281 (sry, Cas, 
NY, wTs); L. Higgins 3126, 3134, 2976, 
2999 (BRY, WTS). 


HaBrrar.— Gravelly and arid calcar- 
eous hills and banks, sandy-gravelly 
stream beds, and rocky ledges from 2,000 
to 6.000 feet. Commonly associated with 
the paloverde and creosote mixed shrub 
communities. Usually locally scattered, 
late February to early ‘July. 


— ia 
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Fig. 20. Phacelia coerulea Greene. D. Atwood 2196a (BRY). 


DIsTRIBUTION.— Southern Nevada in New Mexico from Socorro and Lincoln 
Clark Co., southeastern California in San cos. to El Paso, Presidio, and Brewster 
Bernardino Co., eastward through Mohave cos., Texas, and adjacent Mexico in the 
Co. to southern Arizona and southern state of Chihuahua. Only one collection 





Fig. 21. Dorsal and ventral view of the 
seeds of P. coerulea Greene. H. Ripley and R. 
Barneby 3361 (cas). 


is known from Nevada and California 
(Map 7). 

Greene cited no material on which he 
based his original description in November 
1881. Voss (1937) noted this fact and se- 
lected Greene’s collection at the Gray 
Herbarium as the type, since he had col- 
lected P. coerulea in the spring (23 April 





Map 7. Southern Nevada, southeastern Cali- 
fornia, Arizona, New Mexico, western Texas, and 
adjacent Chihuahua, Mexico. Distribution of P. 
coerulea Greene. 
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1881) of the same year. However, Howell 
(1943), in Sertulum Greeneanum, indi- 
cates that a part of the type collection 
chosen by Voss is present in the Greene 
Herbarium at Notre Dame and that this 
specimen should be the type. Since Voss 
selected the specimen at the Gray Her- 
barium as the type, it should probably 
stand as such even though Greene's orig- 
inal is at Notre Dame. 

This taxon is most closely related to 
P. bombycina and secondarily to P. cren- 
ulata. It differs from these species in its 
included stamens and smaller corollas. 
Jones (1908) contended that P. coerulea 
and P. invenusta. Gray were separate 
species. The author believes, as did Gray 
(1886) and Voss (1937), that the latter 
is the same entity as the former. Howell 
(1941) reported P. coerulea from San 
Bernardino Co.. California (H. Ripley and 
R. Barneby 3361 (cas, rsa). To my know- 
ledge this is the only collection from 
California. 

No type was selected by Gray when he 
described P. inzenusta: therefore I have 
selected the Pringle collection (GH) as the 
lectotype. Duplicates are located at cas 
and a fragment at us. 


10. Phacelia congesta Hooker 
Fig. 22 


Phacelia congesta Hooker. Bot. Mag. 62:t. 3452. 
1835. Holotype: Texas: Galveston Co.: Gal- 
veston Bay. Drummond 303 (GH!). 

Phacelia congesta Hooker var. typica Voss. 
Bull. Torr. Bot. Club 64:133. 1937. 
Torr. Bot. Club 64:133. 1937. 

Phacelia congesta Hooker var. dissecta Gray. 
Syn. Fi. II:1 Suppl., +15. 1886. Holotype: 
Texas: Dallas Co.: shaded rocks. Dallas, May 
and July 1880, Reverchon s.n. (cH!); dupli- 
cates (CAS, GH. GH, NY, NY). 

Phacelia dissecta (Gray) Small. Fl. South- 
eastern U.S. pp. 972, 1337. 1903. 

Phacelia conferta D. Don. Gen. Syst. Gard. 
4:397. 1837. 


Erect, often robust, annual plants, 1-10 
dm tall; stems simple or 
branched throughout, with multicellular 


stipitate glands and puberulent to hispid | 
unicellular hairs; leaves oblong in out- | 
the 3 ter- 


line, pinnately compound, 
minal lobes usually not completely lobed 
to the midrib, often somewhat larger than 
the lower, usually petiolate lobes, 1-12 
cm long, 0.5-4 cm wide, strigose and 
sometimes glandular; inflorescence of 


diffusely — 
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Fig. 22. Phacelia congesta Hooker. D. At- 
wood 2046 (BRY). 
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terminal, compound, scorpioid cymes, the 
individual cymes 1.5-15 cm long, pedicels 
2.5 mm long or less, pubescent; sepals 
narrowly linear, 3-4.5 mm long, 0.5-0.7 
mim wide, setose to hispid and often gland- 
ular; corolla campanulate, blue (rarely 
white), 4-6 mm loug and wide, the lobes 
pubescent; stamens and style exserted, 
ca. 2-4 mm long, anthers pale yellow, 
filaments purplish; style 7-8 mm long, 
bifid 3/4 its length, lower 1/4 pubescent; 
capsule subglobose to oval, 2.3-3.6 mm 
long, 2.3-3 mm wide, puberulent and 
often glandular; mature seeds usually 4, 
sometimes 1 or 2, 2.6-3.2 mm long, 1.2- 
1.4 mm wide, elliptical to oblong, brown, 
reticulate to scabrous, ventral surface ex- 
cavated on both sides of the ridge (Fig. 
23). Collections: 222 (21); representa- 
tive: V. Cory 28660 (GH); R. McVaugh 
7780 (uc); E. Palmer 33743 (ny, us); H. 
Ripley and R. Barneby 11107 (cas); E. 
Tyler s.n. (us); L. Higgins 2671, 3162 
(Bry); D. Atwood 2048a, 2049, 2063, 
9098, 2099, 2104-2107, 2111, 2117 
(BRY): 


HaBrrar.— Commonly associated with 
Prosopis, Larrea, Acacia, and Opuntia 
in sandy to sandy loam, rocky limestone, 
or sandstone flats and outcrops. Along 
the coast of southern Texas it grows on 
low shoreline dunes and is usually as- 
sociated with Quercus, February to Sep- 
tember, 300 to 7,000 feet. 


DISTRIBUTION.— Scattered throughout 
most of central and southern Texas, west 
to Eddy and Doña Ana cos., New Mexico; 
northeastern Mexico and Caddo and Com- 
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Fig. 23. Dorsal and ventral view of the 
seeds of P. congesta Hooker. D. Atwood 2117 
(BRY). 
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manche cos., Oklahoma. Specimens from 
Florida, Massachusetts, and Sweden are 
presumably cultivated (Map 8). 

Some plants from Tamaulipas, Zacate- 
cas, and adjacent Nuevo Leon, Mexico, 
are fall-flowering and differ in sufficient 
morphological features to warrant further 
investigation. They are apparently rhiz- 
omatous perennials and possess a con- 
gested inflorescence and small, pale lav- 
ender flowers. 

This taxon varies throughout its range 
in pubescence and in leaf size and shape. 
The number of seeds per capsule was 
used by former workers as an important 
character in separating var. dissecta 
from var. congesta. However, the author 
has examined capsules from the type ma- 
terial of var. dissecta and found that 
they possess 4 seeds. Other material ex- 
amined varies in the number of seeds per 
capsule. This variation probably results 
from environmental conditions and is 
hardly consistent enough to warrant tax- 
onomic recognition. 

The seeds of P. congesta are dark when 
immature and are light brown upon 
reaching maturity. A more or less mottled 
pattern can be observed in the different 
stages of development. 


11. Phacelia constancei Atwood 


Fig. 24 
Phacelia constancei Atwood. Rhodora 74(800): 
451-454. 1972. Holotype: Arizona: Coco- 


nino Co.: 1 mi north of Fredonia, 27 May 
1968, D. Atwood, 1385a (Bnavy!). Isotypes 
(ARIZ, BRY, CAS, NY, UC, US). 


Erect biennial herb, 1.5-4.3 dm tall, 
leafy throughout; stems stout, simple or 
branched throughout, reddish, from hir- 
sutulous to hirsute, and finely glandular; 
leaves mostly petiolate, 1-10 cm long, 0.3- 
1.5 cm wide, revolute, from undulate to 
pinnatifid, linear to lanceolate, upper sur- 
face hirsutulous with scattered glandular 
hairs; inflorescence of compound scorpioid 
cymes; pedicels to 1 mm long; sepals el- 
liptic to oblanceolate, 3-4 mm long, hir- 
sutulous to hirsute and stipitate-glandular; 
corolla tubular, whitish, 5-6 mm long; sta- 
mens exserted 3-4 mm; style bifid, lower 
1/3 pubescent, exserted 3-4 mm longer 
than the stamens; capsule subglobose, 
glandular, and hirsutulous throughout, 
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Map 8. Texas, adjacent New Mexico, Okla- 
homa, and Mexico. Distribution of P. congesta 
Hooker. 


shorter than the sepals, mature seeds 4, 
black, 2.5-2.8 mm long, 1-1.2 mm wide, el- 
liptic, the margins corrugated, ventral 
surface finely pitted, excavated, and di- 
vided by a prominent ridge, the ridge cor- 
rugated on one side, the dorsal surface 
finely pitted. Collections: 12 (10); rep- 
resentative: H. Ripley and R. Barneby 
4836 (cas, RSA); D. Atwood 1529 (BRY, 
GH, uc); D. Atwood 1785 (ARIZ, BRY, CAS, 
NY, UC, Us, UTC); D. Atwood 1792b (Bry, 
CAS, GH, NY, POM. RM, US). 


Hlanirar.— Alkaline clay bluffs and 
flats of the \loenkopi formation, 5,500 
feet. Late \lay to early August. 


DistrIBUTION.— Mohave Co., Arizona, 
and Kane Co.. Utah (Map 9). 

Taxonomically P. constancei appears to 
be most closely related to P. palmeri Torr. 
ex Wats. but is distinguished from that 
species by the smaller growth form, nar- 
rower and more revolute leaves, the red- 
dish stems with shorter and fewer hairs, 
and the  leafier lateral inflorescence 
branches. 


r 
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Fig. 24. Phacelia constancei Atwood. D. Atwood 1835a (BRY). 
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Map 9. Southern Utah and northern Ari- 
zona. Distribution of P. constancei Atwood. 


12. Phacelia corrugata A. Nelson 
Fig. 25 


Phacelia corrugata A. Nelson, Bot. Gaz. 34:26. 
1902. Holotype: Colorado: Garfield Co.: Rifle, 
23 June 1900, G. E. Osterhout 2129 (am!); 
Isotypes (Ny, RM).  Paratypes: Colorado: 
Mesa Co.: Palisades, 14 May 1898, C. S. 
Crandall 4174 (RM, RM, US). 


Phacelia crenulata Torr. ex Wats. var. cor- 
rugata (A. Nels.) Brand, Das Pflanzenreich 
IV, 951:79, 1913. 

Phacelia orbicularis Rydberg, Bull. Torr. 
Bot. Club 40:479. 1913. Holotype: Utah: 
Wayne Co.: Marvine Laccolite, 22 July 1894, 
M. Jones 4663 (us!). 


Plants annual or winter annuals, 0.5- 
4.3 dm tall; stems greenish, from puber- 
ulent to finely stipitate-glandular and 
sometimes with a few longer hairs inter- 
mixed; leaves 1-10 cm long, setose to stri- 
gose and stipitate-glandular: sepals 4-5.5 
mm long; corolla campanulate, deep blue, 
6 mm long or more; stamens and style 
exserted over 3 mm, filaments and style 
blue; capsule elliptic, 3.8-4.5 mm long; 
mature seeds oblong to elliptic, light 
brown, 3.1-4 mm long, 1.3-1.7 mm wide, 
pitted, the ventral surface corrugated on 
the margins and one side of the ridge (Fig. 
26). Collections: 216 (44); representa- 
tive: R. Barneby 13033 (cas, NY): C. Par- 
yes CAs e) A Masti 0OU and i 
Howell 9358 (cas, cH, uTc); L. Higgins 
3304, 3303, 3305 (Bry, wrs); D. Atwood 
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1314, 1489, 1856, 2539, 2523, 2583, 2581, 
2618 (BRY). 

Hasirat.— This species grows in a 
large number of habitats from dry, grav- 
elly hillsides and flats, sandy soil, and 
red shaly clay to heavy clay soils. It 
grows with Atriplex, Sarcobatus, Ephedra, 
Coleogyne or grass, from 3,500 to 7,000 
feet elevation. Late April to mid-July. 


DisTRIBUTION.— Eastern Nevada, east- 
ward to Colorado from Garfield and Gun- 
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Fig. 26. Dorsal and ventral view of the 
seeds of P. corrugata A. Nelson. D. Atwood 2583 
(BRY). 


nison cos., southward through Ouray and 
Montezuma cos. to northwestern New 
Mexico and northern Arizona (Map 10). 

This species is related to P. crenulata 
and apparently intergrades with it in 
eastern Nevada and western Utah. In 
general, however, it is easily distinguished 


from the latter by its greenish yellow 


stems, finer pubescence, and lighter, nar- 
rower seeds. 


13. Phacelia coulteri Greenman 


Phacelia coulteri Greenman. Proc. Amer. Acad. 
41:241. 1904. Holotype: Mexico: state of 
Hidalgo: fields about Buena Vista Station, 
4 August 1904, C. Pringle 8988 (cu!); Iso- 
types (CAs, MEXU, NY, NY, POM, UC, US, Us). 
Paratypes: Mexico: Vera Cruz: Real del 
Monte, T. Coulter, no date 921 (?). 


Phacelia neomexicana Thurber ex Torr. var. 
coulteri (Greenman) Brand. Das Pflanzen- 
reich IV, 251:84. 1913. 


Phacelia grandulosa Hem. Biol. Cent. Amer. 
Bot. 2:359. 1882. 


Stout annual, 3.4-5.4 dm tall; stems 
solitary or branched, brownish to red- 
dish, hirsute and provided with a softer 
indument; leaves pinnately compound, 
finely dissected, 0.2-1 dm long, 3-4.5 cm 
wide, hispid, with small dark glands, mid- 
rib and some of the lateral veins prom- 
inent ventrally and therefore producing a 
furrowlike appearance dorsally, the mar- 
gins of the pinnae thick ventrally, lower 
leaves petiolate, the pedicels gradually re- 
duced upward; inflorescence of terminal 
compound scorpioid cymes, hispid, with 
brownish glandular hairs, the cymes con- 
gested, up to 7 cm long, pedicels 1 mm 
long or less; sepals linear to oblanceolate, 
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Map 10. New Mexico, Arizona, Colorado, 
Utah, and adjacent Nevada. Distribution of P. 
corrugata A. Nelson. 


3.3-3.6 mm long, 0.5-1.3 mm wide, hir- 
sute and brownish glandular; corolla 
campanulate, bluish purple, 4-5 mm long 
and broad, finely pubescent petals barely 
fimbriate; stamens and style exserted 1- 
3.5 mm, the anthers yellow, filaments 
bluish; style ca. 6 mm long, bifid 1/2 
its length, lower 1/2 glandular and puber- 
ulent; capsule oval, 2.4-3 mm long and 
broad, glandular and puberulent; mature 
seeds 4, oblong, brown, 1.6-1.9 mm long, 
0.9-1 mm wide, pitted over the entire sur- 
face, the ridge level with the margins and 
deeply excavated on both sides (Fig. 27). 
Collections: 3 (0); representative: C. 
Pringle 8988 (cas, GH, MEXU, NY, POM, 
UC, Us); G. Rzedowski 16995 (MExU); 
Linsley et al. 8 (uc). 


HABITAT.— A weed of fields and road- 
sides as well as meadows and well-vege- 
tated areas in the mountains, 7,350 to 
8,500 feet. July to August. 


DisTRIBUTION.— Known only from the 
states of Hidalgo and Zacatecas, Mexico. 

Greenman did not select a holotype but 
Pringle 8988 was cited and is probably 
the type material. 





Fig. 27. Dorsal and ventral view of the 
seeds of P. coulteri Greenman. C. Pringle 8988 
(MEXU). 


Phacelia coulteri is related to P. alba 
but differs from that taxon in having 
smaller seeds (2 mm long) and larger 
campanulate corollas (4.5 mm long). The 
stamens and style are exserted up to 3.5 
mm, the corolla lobes are only shallowly 
erose, and the leaves are more finely dis- 
sected. 


14. Phacelia crenulata Torr. in Wats. 


Plants annual, 0.25-8.3 dm tall; stems 
1-several, simple to much branched, stip- 
itate-glandular, setose or puberulent, red- 
dish purple to green; leaves 0.4-1.2 dm 
long, 0.2-4.0 cm wide, strigose to setose 
and stipitate-glandular, sessile to petiolate: 
inflorescence of compound scorpioid 
cymes, setose and stipitate-glandular. the 
pedicels 0.5-2 mm long; sepals cleft to near 
the base, the lobes elliptic to oblanceolate, 
3-3.5 mm long, 1-1.4 mm wide, glan- 
dular and setose; corolla campanulate to 
rotate-campanulate, violet, blue, or pur- 
ple, pubescent, 4.5-10 mm long and broad; 
stamens and style exserted 5.5-11 mm: 
style bifid 3/4 its length, glandular be- 
low; capsule globose to subglobose, 2.6-4.1 
mm long, 2-3 mm wide, puberulent and 
glandular; seeds 4. elliptic to oblong, 2-3.6 
mm long, 1-2 mm wide, the dorsal surface 
with a dark center and lighter margins, 
the ventral surface corrugated. 


Ita. Phacelia crenulata var. angustifolia 
Atwood, var. nov. 


Fig. 28 


Phacelia crenulatae Torr. in Wats. var. crenu- 
latae affinis sed brevioribus et ramosioribus, 
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foliis angustioribus, corollis violaceis, stam- 
inibus et stylis excertis 5-6 mm, capsulis 
subglobosis 3-4 mm longis 2-3 mm latis, 
seminibus ellipticis 2-3 mm longis, 1-1.75 
mm latis. 


Annuals, 1.4-3.9 dm tall; stems simple 
to more commonly branched from the 
base, finely and densely stipitate-glandu- 
lar, setose and puberulent, reddish purple 
especially below; leaves 1.1-9 cm long, 0.2- 
1 cm wide (up to 2.2 mm wide), stipitate- 
slandular and setose, petiolate; pedicels 1 
mm long; corolla campanulate, violet, 7-10 
mm long and broad; stamens and style 
exserted 5-6 mm; capsule subglobose, 3-4 
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Fig. 28. Phacelia crenulata Torr. in Wats. 
var. angustifolia Atwood. Atwood 2523 (BRY). 
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mm long, 2-3 mm wide; seeds +, elliptic, 
225 mm long, 1-1.75 mm wide. 


Type.— Arizona: Coconino Co.: Small 
mesas just north of Wupatki National 
Monument Headquarters, sandy soil 
covered with volcanic ash, 18 May 1970, 
N.D. Atwood 2597 (Holotype: Bry; Iso- 
types: to be distributed). 


Additional materials examined: Ar- 
izona: Coconino Co.: D. Atwood 1784, 
2602, 2600, 2606, 2604, 3650, 4559, 4555, 
2597 (Bry); L. Higgins 5187, 5396 (BRY); 
L. Williams 5993 (Bry); L. Cureton 45 
(pry). Utah: Beaver Co.: D. Atwood and 
L. Higgins 3839 (Bry). Garfield Co.: D. 
Atwood 1356 (Bry). Kane Co.: D. Atwood 
1532B, 3603, 3612 (sry); L. Higgins and 
D. Atwood 5247 (sry); R. Allen 211, 243 
(BRY). 





Hasirat.— Sandy, clay, or rocky 
ground in the canyons and benches be- 
low 5,000 feet elevation, April-June. 


DisTRIBUTION.— Coconino Co., Arizona, 
north to Kane, Garfield, and Beaver cos., 
Utah (Map 11). 


14b. Phacelia crenulata var. crenulata 


Phacelia crenulata Torr. in Wats., Bot. King 
Exped. 251. 1871. Holotype: Nevada: Per- 
shing Co.: Trinity Mountains. May 1868, 
S. Watson 873 (ny!); duplicates (GH, us). 


Phacelia crenulata Torr in Wats. var. vul- 
garis Brand, Das Pflanzenreich IV, 251:78. 
1913. 


Phacelia crenulata Torr. in Wats. var. 
funerea Voss in Munz, Man. So. Calif. Bot. 
409, 600. 1935. Holotype: California: Mono 
Co.: Black Canyon, White Mountains, 12 
May 1930, V. Duran 561 (rom!); Isotypes 
(B, CAS, GH, NY, UC, US). 


Plants annual, 0.25-8.3 dm tall; stems 
1-several, simple or branched, puberulent, 
pilose, setose and stipitate-glandular, red- 
dish purple to green; leaves 0.4-1.2 dm 
long, 0.5-4 cm wide, strigose to setose and 
stipitate-glandular, sessile to petiolate; in- 
florescence of compound scorpioid cymes, 
puberulent to setose and stipitate-gland- 
ular, the pedicels 0.5-2 mm long; sepals 
elliptic to oblanceolate, 3-5.3 mm long, 
1-1.4 mm wide, setose and stipitate-gland- 
ular; corolla campanulate to rotate-cam- 
panulate, blue, pale purple, or violet, pub- 
escent, 4.5-7 mm long and broad; stamens 
and style exserted 5.5-11 mm; style bifid 
3/4 its length, glandular pubescent below; 
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fornia. Distribution of P. crenulata Torr. in Wats. 
var. crenulata @; var. augustifolia x. 


capsule globose to subglobose, 2.6-4.1 mm 
long, 2.3-3.2 mm wide, puberulent and 
glandular; seeds +, elliptic to oblong, 2.8- 
3.6 mm long, 1.2-2 mm wide, the dorsal 
surface with a dark center and light mar- 
gins, the ventral surface corrugated (Fig. 
29). Collections: 124 (13): representa- 
tive: Lemmon s.n. (us); C. Purpus 5976 
(uc) J. Howell 26588 ICAs) MO Puspus 
sn. (uc); D. Atwood 2597, 2000, "2625 





of the 


Fig. 29. Dorsal 
seeds of P. crenulata Torr. in Wats. var. crenu- 
lata. D. Atwood 2623 (sry). 


and ventral view 
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(Bry); P. Munz 14790 (cas, BON ewe. 
Nelson 3433 (RM). 


Hanrrar.— Rock slides, limestone talus, 
lava flows, gravelly and sandy soil of the 
foothills and canyons, from +,600 to 8,000 
feet elevation. Late February to early 
July. 

DISTRIBUTION. — Nevada, eastward to 
western and southern Utah (except Wash- 
ington Co.), and southward to Mohave 
and Coconino cos., Arizona, and eastern 
California from Nevada Co. southward 
to San Bernardino Co. (Map 11). 

Phacelia crenulata was described from 
immature specimens (lacking seeds) in 
the northern part of its range in north- 
western Nevada. This has resulted in 
some confusion as to its relationship to 
such other closely allied species as 
P. corrugata A. Nels. and P. ambigua 
Jones. Examination of specimens from 
Pershing Co., Nevada, as well as sur- 
rounding counties, reveals that P. cren- 
ulata is quite distinct from both P. cor- 
rugata and P. ambigua. However, there 
is some overlap in morphological charac- 
ters where the species grow together. For 
the most part P. crenulata differs from 
P. ambigua in its reddish, usually simple 
and only slightly setose stems, and its 
distinctive seed characters. P. corrugata 
is easily distinguished by its yellowish 
green stems, uniformly fine-glandular 
pubescence, and distinctive seed. 

The type of var. funera Voss appears 
to be morphologically the same as the 
type of P. crenulata. The author has been 
unable to study this complex in the field; 
when field observations and greenhouse 
studies have been accomplished. a change 
in taxonomic status may be necessary. 
However, until such studies are carried 
out, the present arrangement seems the 
most natural. 


15. Phacelia denticulata Osterhout 
Fig. 30 


Phacelia denticulata Osterhout. Torreya 16:70. 
1916. Holotype: Colorado: Larimer Co.: The 
Glades. Owl Canyon. between Fort Collins 
and Livermore. 18 June 1915. G. Osterhout 
5233 (nul); Lsotypes (NY. nM. RM, RM). 


Phacelia glandulosa Nutt. ssp. eu-glandulosa 
Brand var. australis Brand. Das Pflanzenreich 


IV. 251:82-83. 1913. in part. Lectotype: 
Colorado: El Paso Co.: Manitou. 15 July 
1903. FE. and F.S. Clements 47.1, in part 


(us!); duplicate 161). 
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Phacelia neomexicana Thurber ex Torr. var. 
microphylla Brand, Das Pflanzenreich IV, 
951:84. 1913. Lectotype: Colorado: Can- 
yon, 18 July 1878, central Colorado, T. 
Brandegee s.n. (GH). 


Annual plants, 0.5-5.+ dm tall; stems 
erect, simple or sometimes branched, se- 
tose and stipitate-glandular; leaves oblong 
to oblanceolate in outline, pinnately cleft 
or divided, 1-7.5 cm long, 0.5-+.5 cm wide, 





Fig. 30. Phacelia denticulata Osterhout. J. 
Ewan 18154 (uc). i 
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strigose and stipitate-glandular; inflores- 
cence of terminal scorpioid cymes, the 
longer cymes becoming 10 cm long in 
fruit; sepals narrowly linear to oblanceo- 
late, 2.5 mm long in flower, 5-6 mm long 
in fruit, 0.8-0.9 mm wide, setose and stip- 
itate-glandular; corolla tubular, light blue, 
3.5-4.5 mm long, 2.3 nim wide, the lobes 
short, denticulate; stamens included; 
stvle included. bifid, glandular at base: 
capsule ovoid, 5 mm long, 3-3.5 mm wide, 
pilose and glandular; mature seeds +, el- 
liptical to oblong, brown, + nim long, 1.7 
mm wide, ventral surface slightly exca- 
vated on each side of the curved ridge, 
alveolate, dorsal surface alveolate (Fig. 
31). Collections: 61 (7); representative: 
H. Ripley and R. Barneby 7525 (cas, 
Ny); W. Weber 5974 (cas); C. Shear 
3306 (ny); A. Nelson 1361 (rm); D. At- 
wood 1941, 1946, 1959, 1973 (BRY). 


Hasirat.— Gravelly, sandy, or clay 
banks, draws and flats of the prairie to 
higher mountain slopes from 6,800 to 
9,700 feet. Commonly as understory of 
Quercus. Cercocarpus. Artemisia, and Pi- 
nus edulis. Frequently associated with 
Populus tremuloides and Pseudotsuga at 
the higher elevations, June to September. 
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. Map 12. Colorado and southern Wyoming. 
Distribution of P. denticulata Osterhout. 
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Fig. 31. Dorsal and ventral view of the 
seeds of P. denticulata Osterhout. D. Atwood 1973 
(BRY). 


Disrripution.— Albany and Laramie 
cos., Wyoming, southward through cen- 
tral Colorado (Map 12). 


Phacelia denticulata is most closely re- 
lated to P. neomexicana, from which it dif- 
feres in having included stamens, a denser 
glandular pubescence, larger seeds, and 
a more robust, erect habit. 

The holotype of P. neomericana var. 
microphylla Brand was deposited in the 
Berlin Herbarium (Brand 1913). The 
author has seen the entire collection of the 
Crenulatae group at Berlin. Apparently 
most of their collection was destroyed 
during the war. This has made it neces- 
sary to select a lectotype for var. micro- 
phylla; the author has chosen the Brand- 
egee collection at GH as the lectotype. 
Brand (1913) failed to select a holotype 
for P. neomexicana var. australis, Most 
of the material cited by him belongs to 
P. bakeri (Purpus 838. Baker 549, and 
Clements +7.1, in part). The Clements 
collection consists of several sheets, most 
of which are P. bakeri. However, the 
Clements collection at the U.S. National 
Herbarium and Gray Herbarium includes 
the only sheets which represent var. 
australis. T designate the specimen at the 
U.S. National Herbarium as the lectotype. 


16. Phacelia formosula Osterhout 
Bic. 32 


Phacelia formosula Osterhout. Bull. Torr. Bot. 
Club 46:54. 1919. Holotype: Colorado: 
Jackson Co.: North Park near Waldren. 
along the road descending to Michigan Creek, 
6 August 1918, G. Osterhout 5794 (am!); 
Isotypes: (RM, RM, RM). 
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Fig. 32. Phacelia formosula Osterhout. D. 


Atwood 1971 (BRY). 


Annual, 1.5-2.2 dm high, up to 3 dm 
broad; stems single or branched through- 
out (especially at base), glandular and 
hirsute, somewhat grayish; leaves lanceo- 
late or elliptical, 3-7 cm long (up to +5), 
1-3 cm wide, pinnately div ided, strigose. 
hirsute and glandular; inflorescence of 
compound scorpioid cymes, cymes up to 
5 em long in fruit. and more IA 
glandular ‘than the stems: sepals 3.2-3.8 
mm long, 0.5-0.8 mm wide. Penne and 
hirsute; ‘corolla campanulate, violet, 6 mm 
long, 6 mm wide. slightly glandular and 
pilose: stamens and style long exserted; 
style ca. 2 mm longer than the stamens 
and pubernlent throughout; capsule ob- 


GREAT BASIN NATURALIST 


Vol. 35, No. 2 


long to oval, 3.5 mm long, glandular and 
hirsute; mature seeds 4, oblong, dark 
brown, 2.5-3 mm long, 1.2-1.4 mm wide, 
excavated ventrally on each side of the 
ridge, pitted, dorsal surface pitted, margins 
rounded and smooth. Collections: 7 (2); 
representative: D. Keck 889 (cas, uc); 
H. Ripley and R. Barneby 9008 (cas); 
D. Atwood 1977, 1977a (BRY). 


Hapirat.— Loose sandy soil of sand- 
stone bluffs at an elevation of 8,300 feet. 
Associated with Artemisia and Tetrady- 
mia, July to August. 


DistRIBUTION.— Apparently confined 
to Jackson Co., Colorado. 

This species appears to be most closely 
related to P. glandulosa Nutt. but can be 
distinguished from that species by its usu- 
ally much-branched, erect to spreading 
habit, less exserted stamens and style, 
darker seeds, narrower calyx lobes, and 
more pubescent style. P. glandulosa is a 
somewhat variable species, and P. for- 
mosula may, perhaps, best be treated as a 
variety of it; however, additional mate- 
rials and field work are necessary before 
this suggestion can be confirmed. 


17. Phacelia glandulosa Nutt. 
Fig. 33 


Phacelia glandulosa Nutt., Journ. Acad. Phil. n. 


ser. 1:160. 1848. Holotype: Wyoming: Lin- 
coln Co.: about Ham’s Fork, Colorado, of the 
West, July, T. Nuttall 93 (cuH?). 


Eutoca glandulosa (Nutt.) Hook., Kew Journ. 
Bot. 3:293. 1851. Wyoming: Sweetwater 
Co.: Greenriver. 31 May 1897, A. Nelson 
3050 (rM!); Isotypes (GH, NY, RM). 
Phacelia glandulosa Nutt. subsp. eu-glandu- 
losa Brand var. deserta Brand. 


Das Pflanzenreich IV, 251.82. 1913. 


Plants annual or possibly biennial, 0.6- 
3.0 dm tall; stems simple or branched, 
erect, densely stipitate-glandular and hir- 
sute; leaves lanceolate to oblong in out- 
line, pinnatifid, 1-7 cm long, 0.5-3 mm 
wide, glandular and densely hirsute, the 
lower petiolate, the upper subsessile; in- 
florescence of congested terminal com- 
pound scorpioid cymes,  stipitate-glan- 
dular and hirsute, 1-1.5 mm long, cymes 
elongating to 6.5 cm in fruit; sepals el- 
liptical to oblanceolate, 3-+ mm long, 1.2- 
1.f mm wide; corolla campanulate, pur- 
ple to bluish, 5-7 mm long and broad, 
the lobes pubescent and often more or less 
crenate; stamens and style exserted 5-9 





June 1975 


ATWOOD: 


p fear: 
+, = 


Ok, 
TA x 
e Dee 2 b 
Nets i É 
N x 







Be 
SACE 
na 

veri 


= Cai ua 
È 


ase 

mi hed 
oe. 

te Pe 
(A 

ză 

Se 
Ta 


Fig. 33. Phacelia glandulosa Nutt. Hitch- 
cock 10804 (uc). 


mm, the style bifid 3/4 its length, the 
lower 1/4 pubescent; capsule subglobose, 
3.5-4 mm long, 3.2-3.3 mm wide, glan- 
dular and setose; mature seeds elliptic to 
oblong, reddish brown, 2.4-3.3 mm long, 
1.1-1.4 mm wide, pitted, the ventral sur- 
face excavated on both sides of the ridge 
(Fig. 34). Collections: 25 (1); representa- 
tive: E. Graham 9774 (cas, us); R. Davis 
685 (us); H. Ripley and R. Barneby 
8826 (cas, NY); S. Watson 281 (GH, us); 
fe Rudvalis 70 (BRY); H. Fitch s.n. (cas, 
NY, POM); A. Williams s.n. (NY). 
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Fig. 34. Dorsal and ventral view of the 
seeds of P. glandulosa Nuttall. 


Hagrrar.—— Rock slides, sandy talus 
slopes, and clay knolls from 5,000 to 7.050 
feet. Mid-June to early August. 


DIsTRIBUTION.— West of the Continen- 
tal Divide in Rio Blanco Co., Colorado, 
northward to southwestern and western 
Wyoming, southwestern Montana, and 
central Idaho in Lemhi and Custer cos. 
(Mapls) 

For a discussion 
P. formosula. 


of this taxon See 


18. Phacelia howelliana Atwood 
Fig. 35 


Phacelia howelliana Atwood. Rhodora 74(800): 
456-462. 1972. Holotype: Utah: San Juan 
Co.: ca. 0.+ mi north of Bluff on Utah high- 
way 163, in mouth of canyon, 13 May 1970, 
D. Atwood 245+ (pry); Isotypes (ARIZ, ASC, 
B, BRY, CAS. GH, NY. UC, US, UTC). 


Plants annual, 0.9-2.3 dm tall; stems 
mostly branched and leafy toward the 
base, glandular and hirsute; leaves 
broadly oblong to oval, 2.0-6.0 cm long, 
1025 cm wide, irregularly crenate gio 
lobed, strigose and slightly glandular, the 
petiole up to 5 cm long: inflorescence of 
compound scorpioid cymes; pedicels up 
to 2 mm long; sepals lmear to narrowly 
oblanceolate, 3.5-+.5 mm long, 1.0-1.2 
mm wide, glandular and hirsute: corolla 
5-6 mm long, 6-7 mm wide, rotate to 
funnelform, the lobes light violet to blue, 
the tube white; stamens and style ex- 
serted 3-4 mm, style shorter than the 
stamens, bifid 3/4 its length, lower 1 “+ 
pubescent; capsule oblong to subglobose, 
glandular and hirsutulous, especially to- 
ward the apex; seeds +, brown, 3.2-4 mm 
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Fig. 35. 


long, 1.4-1.8 mm wide, elliptical, the mar- 
gins corrugated, involute to flattened, 
ventral surface pitted, excavated, and di- 
vided by a prominent ridge. the ridge 
sometimes curved to one side and barely 
corrugated. dorsal surface reddish brown. 
smooth and surrounded by a lighter mar- 
gin (Fig. 30). Collections: 16 (3): rep- 
resentative: S. Welsh, D. Atwood and G. 
Moore 9957 (sry); A. Eastwood s.n. 
(Ny); B. Harrison 11244 (sry); C. Han- 
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Phacelia howelliana Atwood. D. Atwood 2454 (ary). 


sen 101 (Bry): M. Jones s.n. (rom); D. 


Atwood 2511 (BIZ, ASC, B BR cs 
DIXIE.. Gli, JEPS NY. POM.) ROI AS A UL) 
Us. Pr, UTC. wsc): J. llowell -iGS 
(CAS). 
Hapirar.— Red sandy, gravelly, or clay 
soils at ca. 4.500 to 5,000 feet. 
DISTRIBUTION —- Known only from San 


Juan and Grand cos., Utah. It probably 
srows in Colorado near Moab and also 
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Map 13. 


Idaho, 
Utah. Distribution of P. glandulosa Nuttall. 


Montana, Wyoming, and 


Monument Valley in Arizona, although 
no specimens have been seen from either 
area (Map 14). 

This entity is related to P. corrugata 
A. Nelson which grows throughout most 
of Utah and extends to Colorado, northern 
New Mexico, and northern Arizona. It 
is distinguished from P. corrugata by its 
low, much-branched growth form and 
smaller corolla with a white tube. The 
leaves are mostly basal, and the seeds are 
larger and reddish brown. 

19. Phacelia integrifolia Torr. ex Watson 


Plants annual (possibly biennial in 
var. texana), 1.2-6 dm tall, stems stout, 
green to reddish brown, simple or 
branched, puberulent, stipitate-glandular 
and hirsute; leaves simple, crenate to 
somewhat cleft, oblong to ovate or lanceo- 
late, strigose, finely glandular, setose, 
lower leaves long petiolate, the upper short 
petiolate to sessile; inflorescence of com- 
pound scorpioid cymes, the cymes elon- 
gating to as much as 2.1 dm m fruit, ped- 
icels 0.5-2 mm long; sepals elliptical to 
oblanceolate, 2.5-6.5 mm long, 0.9-2.8 
mm wide, often reddish, puberulent, hir- 
sute and stipitate-glandular; corolla cam- 
panulate, purplish to lavender, -+.5-6.5 
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Fig. 36. Dorsal and ventral view of the 
seeds of P. howelliana Atwood. J. T. Howell 
24687 (cas). 


mm long and broad, the lobes crenulate, 
pubescent; stamens and style exserted 4- 
6.5 mm; style bifid 2/3-3/4 its length, 
pubescent below, the filaments purplish, 
the stamens bluish green; capsule ovoid 
to globose, 2.6-5.3 mm long, 1.1-3.5 mm 
wide, glandular and puberulent; mature 
seeds ovate or elliptic to oblong, reddish 
brown or dark brown to black, 2.4-4.5 
mm long, 1.3-2.2 mm wide, the dorsal 
surface pitted and transversely ridged, 
the margins more finely pitted than the 





and Grand 
Utah. Distribution of P. howelliana Atwood. 


Map 14. San Juan counties, 


166 GREAT BASIN NATURALIST Vol. 35, No. 2 $ 


excavated portions (these tending to have surface excavated on both sides of the 
transversely elongate pits), the ventral ridge, corrugated or corrugations lacking. 


Key to the varieties of P. integrifolia 


la. Mature seeds 3 mm long or less, 1.4 mm wide or less, ventrally cor- 
rugated: capsule 3.1 mm long or less; plants of southeastern New 
Ale iceand adjacentiilficxast.......... e aaa var. texana 


1b. Mature seeds 3.1 mm long or more, 1.7 mm wide or more, ventral 
corrugations lacking; capsule 3.2 mm long or more: plants wide- 
queackigrocligiofisandggso IL. {Ji var. integri folia 


19a. var. integrifolia 
Fig. 37 


Phacelia integrifolia Torr. in Wats., Ann. Eye. 
New York 2:222, t. 3. 1826. Holotype: on 
the Platte, 25 June 1820. Dr. James s.n. 
(NY!). Phacelia arenicola Brandegee. Univ. 
Calif. Pub. Bot. 4:185. 1911. Holotype: Mex- 
ico: Coahuila: El Toro near Movano. July 
1910, C. A. Purpus 4458 (us!). 


Phacelia integrifolia Torr. in Wats. var. 
arenicola (Brandegee) Brand. Das Pflanzen- 
reich IV, 251:82. 1913. 


Plants annual, 1.6-6 dm tall; stems pu- 
berulent, finely to densely stipitate-glan- 
dular and hirsute; leaves 1-13 cm long, 0.5- 
3 cm wide; cymes elongating to 2.1 cm in 
fruit, pedicels 1 mm long; sepals ob- 
lanceolate to elliptic, 3.5-4.5 mm long 
(4.4-6.5 mm in fruit), 1-1.8 mm wide 
(1.1-2.8 mm in fruit); corolla 5-6.5 mm 
long and broad: stamens and style ex- 
serted 5-6 mm: capsule ovoid to globose, 
3.2-5.3 mm long, 3-3.5 mm wide; mature 
seeds oblong to elliptic, dark brown to 
black, 3.1-4.5 mm long, 1.7-2.2 mm wide, 
transverse ridges on the dorsal surface 
quite distinct, the ventral surface lacking 
corrugations, the ridge often curved to one 
side (Fig. 38). Collections: 113 (23); rep- 
resentative: L Higgins 3138, 3129, 3131 2 
(BRY); D. Atwood 2555. 2556, 2278, R275, i 
2273, 2169 (B, BRY. CAS, NY, WTS) be At 
wood 2265, 2263. 2557a. 227+ 2171 
(BRY). 


Haprrat. Sandy hills and flats, rocky 
hillsides of Larrea, Yucca, Quercus, Coleo- 
gyne. and grass communities. From 3.750 
to 7.500 feet. late March to mid-Septem- 
ber. 





DISTRIBUTION. Southeastern Utah in > 
Kane and San Juan cos. southward 
through northeastern Arizona. eastward 
through much of New Mexico to western Kip, 


Texas and Chihuahua. Mexico (Napo a integrifolia. L. Higgins 3131 (Bax). 
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Phacelia integrifolia Torr. ex Wats. 
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Fig. 38. Dorsal and ventral view of 
seeds of P. integrifolia Torr. ex Wats. var. in- 
tegrifolia. D. Atwood 2556 (BRY). 


Considerable confusion has existed as to 
the relationships of this taxon to other 
species. This has probably resulted from 
the inadequate type material and initial 
misunderstandings that have been per- 
petuated and even enlarged upon by sub- 
sequent authors, Brand (1913) and Voss 
(1937). These misunderstandings have, 
in part, come about through lack of field 
work and by the fact that the corollas in 
most herbarium specimens fade to white 





Parts of southwestern United States 


Map 15. 
and adjacent Mexico. Distribution of P. integrifolia 


Torr. ex Wats.: @ var. integrifolia; var. O. tex- 


ana. 
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and appear to be tubular. Var. integrifolia 
has a broad distribution and is easily dis- 
tinguished by its large, broad, noncor- 
rugated seeds. Plants from the higher 
elevations in western New Mexico and 
eastern Arizona are different morpho- 
logically. Additional field work is nec- 
essary to decide whether these differ- 
ences are sufficient to warrant taxonomic 
recognition. 


19b. var. texana (Voss) Atwood, 
new comb. 


Phacelia terana Voss. Bull. Torr. Bot. Club 64:141. 
1937. Holotype: Texas: Hudspeth Co.: Fin- 
lay. 5 May 1931, M. E. Jones 28500 (Pom!); 
Isotypes (RM, uc); photo at (BRY. NY, UC, 
US). 

Plants annual or possibly biennial. 1.2- 
43 dm tall; stems puberulent, densely 
covered with short stipitate glands (usu- 
ally 0.2 mm long or less; and sometimes 
with a few scattered longer, simple hairs; 
leaves 1-10 cm long, 0.3-2 cm wide, stip- 
itate-glandular (0.2 2 mm long or less), and 
puberulent; cymes elongating to 1.4 dm 
in fruit, pedicels 0.5-1.2 mm “long: sepals 
elliptical to oblanceolate. more or less 
heteromorphic ‘two narrow and_ three 
broad), 2.5-3 mm long (3.5-5.5 in fruit). 
0.9-1.4 mm wide (1.2-2 in fruit) puber- 
ulent. stipitate-glandular, and setose; co- 


rolla 4.5-6 mm long and broad: stamens 
and style exserted 4-6.5 mm; capsule 
globose, 2.6-3.2 mm long. 1.1-2.6 mm 


wide; mature seeds ovate. ‘reddish brown, 
2.4.3 mm long, 1.1-1.4 mm wide, trans- 
verse ridges on the dorsal surface only 
fairly distinct, the ventral surface cor- 
rugated on the ridge and part of the mar- 
gin. Collections: 38 (0); representative: 
C. Come 3/074 (uc); El. să ilens 92209 
(we): “Le Fiona slay pre 
Collins 1182 (tc); U. Waterfall 4558 
(GH. Casa i) Re vic\V augnre163 Gee): 


HABITAT.— Gypsum, limestone, and cal- 
careous soils in mixed shrub commun- 
ities. Commonly associated with Larrea. 
Foguieria, and Acacia. 2,550 to 6,850 feet 
elevation. Late April to early October. 


DistRIiBUTION.— Southeastern New 
Mexico and adjacent Texas (Map 15°. 
Var. zerana differs morphologically 


from var. integrifolia in seeds and size of 
capsule. The corollas of var. texana ap- 
pear to be lavender in contrast to the pur- 


168 


plish corollas of the latter. Jones (1931) 
indicated that he had collected the type 
at Findlay, correctly spelled Finlay. The 
correct collection number is 28500 rather 
than 285ae as cited by Voss (1937). 


20. Phacelia intermedia Wooton 


Fig. 39 
Phacelia intermedia \Vooton. Bull. Torr. Bot. 
Club 25:457. 1898. Holotype: New Mex- 


ico: Dofia Ana Co.: mesa west of the Organ 
Mountains. 10 April 1893, E. O. Wooton 
(us!); duplicates (uc, us). 


Plants annual, 0.6-3.6 dm tall, stems 
simple or branched, often reddish, puber- 
ulent with short stipitate glands; leaves 
narrowly oblong, elliptic to ovate-lanceo- 
late, sinuate to deeply lobed or pinna- 
tifid, 0.5-8 cm long, strigose and stipitate- 
glandular or glandular, petiolate to ses- 
sile above; inflorescence of compound 
scorpioid cymes, terminal on the main 
stem and lateral branches, the cymes up 
to 1.5 dm long im fruit, pedicels subses- 
sile to 1 mm long in flower, slightly longer 
in fruit; sepals linear to oblanceolate, 2.5- 
3.7 mm long, 1.3-1.5 mm wide, setose 
and glandular; corolla blush violet, 6 
mm long or less. campanulate, pubescent, 
the lobes crenate to entire; stameus and 
style exserted 3 mm or less, filaments 
violet, anthers yellow, style violet, bifid 
2/3 its length, the lower 1/3 glandular 
and puberulent; capsule oval, 3 mm long 
and broad, glandular and puberulent; ma- 
ture seeds ovate, 2.7-2.9 mm long, 1.5- 
1.6 mm wide, dark brown, pitted, ventral 
surface corrugated on one side of the 
ridge, both margins and partly to com- 
pletely across the excavations (Fig. 40). 
Collections: 3+ (7): representative: E. 
Wooton s.n. (us): D. Atwood 2554, 2560. 
Poz. 25909. 97 22 557. 2170. Cary ic |, 
Higgins 3118, 3111 (pry, wrs); H. Boh- 
isud 149 (XM). 


Hapirar.— Sandy to gravelly or clay 
soils of foothills and higher mesas from 
3,750 to 5.000 feet. Often associated with 
Larrea and Prosopis, March to May. 


DISTRIBUTION. — Central New Mexico, 
southward to western Texas aud northern 
Mexico (Map 16). 

This taxon is related to P. corrugata 
but is distinguished from it by the smaller. 
darker. and more distinctly corrugated 
seeds, smaller. lighter corolla, and shortly 
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Fig. 39. Phacelia 
Atwood 2560 (BRY). 


intermedia Wooton. D. 


exserted stamens. It has been confused to 
some degree with P. bombycina W. & S. 
but is easily separated from it by seed, 
pubescence, and vegetative features. 


91. Phacelia mammillarensis Atwood 
Phy tologia 20n 0i: 105 2 Ia 
Fig. +1 


Holotype: Utah: Kane Co.: Tropic Shale 
formation ca. 6 mi east of Glen Canyon City, 
along road to Warm Creek, S. Welsh and D. 
Atwood 9809. (sry); Tsotvpes (ARIZ. ASU, BRY, 
CHANN UC. UT, rer 
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Fig. 41. Phacelia mammillarensis Atwood. 
Atwood 2632 (sry). 


with glandular, puberulent, hirsute to se- 
tose; sepals elliptic to oblanceolate, 4-6 mm 
long, 1-2 mm wide, stipitate-glandular, 
and hirsute to setose; corolla tubular to 
funnelform, the lobes pale blue to white, 
5-8 mm long; stamens and style ex- 
serted 5-10 mm, the anthers lavender, 
the style bifid ca. 1/2 its length, the lower 
1/4 pubescent; capsule subglobose, 4-5 
mm long, pubescent; seeds 4, 3 mm long, 
1.5 mm wide, brown, pitted dorsally, 

ÎN e etern Teras  Yentral surtace pitted, excavated, and di- 
Distribution of P. intermedia Wooton. vided by a prominent ridge, one side of 
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the ridge corrugated, margins corrugated. 
Collections: 20 (15); representative: D. 
Atwood 2628, 2632, 1874, 1878, 4553, 
3743, 3835 (Bry); B. Olsen 3+ (BRY). 


Hasitar.— Endemic to the Tropic 
Shale-Kaiparowits formations. 
DISTRIBUTION. Kane and Garfield 





cos., Utah, May-June. 


Phacelia mammillarensis is related to 
P. corrugata Nelson but differs in its 
larger stature, sessile leaves (at least 
above), light blue to whitish corolla, and 
larger, more densely stipitate-glandular 
pubescence. The leaves are not deeply 
lobed or pinnate as is typical in many 
plants of P. corrugata. 


99. Phacelia neomexicana Thurber 
ex Torr. 


Phacelia neomezicana Thurber ex Torr. Bot. 
Mex. Bound. Surv. 143. 1859. Holotype: 
New Mexico: Grant Co.: pine woods Santa 
Rita Copper Mines, August 1851, Thurber 
1111 (ny!); duplicate (cH). Paratype: New 
Mexico: 1851, C. Wright 1577 (ny, us). 
Phacelia glandulosa Nutt. var. neomexicana 
(Thurber ex Torr.) Gray. Proc. Amer. 
Acad. 10:319. 1875. 


Phacelia neomexicana Thurber ex Torr. var. 
eu-neomexicana Brand, Das Pflenzenreich IV. 
951:83. 1913. 


Plants annual, 0.8-6.8 dm tall; stems 
erect to sparsely branched, setose and with 
small stipitate-glandular hairs. often red- 
dish, leafy; leaves pinnate, the secondary 
pinnae irregularly incised, 3-8.5 cm long, 
1-45 cm wide, strigose and stipitate- 
glandular, petiolate, the petiole 1.5 cm 
long or less; inflorescence terminal on the 
main stem and lateral branches (some- 
times arising from the axils of the upper- 
most leaves), more glandular than the 
stem, the individual inflorescence branches 
with 1-3 cymes, the cymes up to 1 dm 
long in fruit, flowers congested and short 
pedicellate (0.5 mm long); sepals linear 
to narrowly oblanceolate, 2.7 mm long in 
flower to +.5 mm long in fruit. setose and 
heavily glandular; corolla campanulate, 
blue, ca. +t mm long, ca. 3-3.5 mm wide, 
the lobes pubescent and erose; stamens ex- 
serted 1 mm, 4.5 mm long bifid 3/4 is 
length, glandular on the lower 1/4; cap- 
sule oval to elliptic, 4.5-4.7 mm long, 3 
mm wide, setose and heavily glandular, 
the raphe oblanceolate; mature seeds +t, 
oblong, brown (immature sceds mottled 
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with dark areas), 3.2-3.3 mm long, 1.1-1.5 
mm wide, alveolate, ventral surface ex- 
cavated on both sides of the ridge, alveo- 
late. Collections: 20 (0); representative: 
Il. Ripley and R. Barneby 5096 (rsa); 
W. Chapman s.n. (Us); E. Greene ‘sim 
(ny); O. Metcalfe 1506 (cas, GH, NY); 
E. Wooton s.n. (us): E. Castettes 4852 
(us); B. Dunn 6208 (ny). 


HagIitaT.— Pine and oak woods in can- 
yons and on mountain slopes, in rocky to 
sandy soils, from 6,800 to 9,000 feet, late 
July to mid-October. 


DisTRIBUTION.— Apache Co., Arizona, 
eastward to New Mexico in Grand, Otero, 
Socorro, Lincoln, Torrance, Bernarillo, and 
Taos cos. (Map 17). 

P. neomexicana is apparently most 
closely related to P. denticulata but dif- 
fers from that species in its exserted sta- 
mens and style, smaller and more deeply 
excavated seeds. The style is also longer 
(4.5 mm) and the corolla is campanulate. 


23. Phacelia pallida Johnston 


Phacelia pallida Johnston. Journ. Arnold Arb. 
24:98. 1943. Holotype: Mexico: Coahuila: 
gypsum beds on the escarpment of Canada 


i 
i 
-1 





Map 17. Colorado and eastern Arizona. Dis- 
tribution of P. neomezicana Thurber ex Torr. 
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Oscuro near Tanque La Luz, 26 August 
1941, I. Johnston 8486 (cH!); Isotypes (GH). 


Phacelia petiolata Johnston. Journ. Arnold 
Arb. 24:98. 1943. Holotype: Mexico: Chi- 
huahua: 12 miles south of Ojinaga, 10-12 
August 1941, I. Johnston 8040 (GH). Para- 
types: Mexico: Chihuahua: 11.5 mi south of 
Ojinaga, 10-12 August 1941, I. Johnston 8036 
(cH); Coahuila: San Lorenzo de la Laguna, 
75 mi northwest of Parras, May 1880, E. 
Palmer 851 (cH). 


Perennial plants, 1.3-3.5 dm tall; stems 
branched, especially at the base, erect to 
decumbent, puberulent, hirsute to setose 
with flattened multicellular  stipitate 
glands; leaves simple, some of the lower 
with several small lobes borne on the 
petiole below the oblong, lanceolate to 
broadly elliptic blade, 1-7 cm long, 1-3 
mm wide, long petiolate below to short 
petiolate above, strigose, glandular and 
setose, the margins irregularly crenate to 
sinuate; inflorescence terminal, racemose, 
puberulent to hispid (when old) and stip- 
itate-glandular, cymes densely flowered, 
up to 15 cm long in fruit, pedicels 0.5-1 
mm long; sepals oblanceolate to spatulate, 
4-5 mm long, 1.4-1.7 mm wide, glandular, 
hirsute; corolla tubular to salverform, 
pale lilac, lavender, or white, 4.6 mm long, 


Map. 18. Brewster County, Texas, Coahuila 
and Chihuahua, Mexico. Distribution of P. pallida 
Johnston. 
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ca 4 mm wide; stamens and style ex- 
serted 5-7 mm, style bifid 3/+ its length, 
the lower 1/2 pubescent; capsule sub- 
globose, 3-3.5 mm long, 2.4-2.6 mm wide, 
puberulent; mature seeds oblong to ellip- 
tic, brown to blackish, pitted, 2.6-3 mm 
long, 1-1.5 mim wide, the ventral surface 
excavated on both sides of the corrugated 
ridge, margins corrugated, dorsal surface 
transversely ridged. Collections: 6 (0); 
representative: C. Purpus 5084 (uc); O. 
Sperry 1694 (us); I. Johnston 80-10, 8036 
(GH). 


Hapitrat.— Apparently P. pallida is 
confined to gypsum and limestone soil. 


DISTRIBUTION. — Brewster Co. Texas: 
southward into Coahuila and Chihuahua, 
Mexico (Map 18). 

P. pallida and P. petiolata are known 
only from the type collections and ap- 
pear to be the same entity. Therefore the 
author has placed P. petiolata as a syno- 
nym of the former. Additional collections 
are needed. 


24. Phacelia palmeri Torr. ex Wats. 
Fig. 42 


Phacelia palmeri Torr. ex Wats. Bot. King Ex- 

ped. 251. 1871. Holotype: Utah: Washing- 
ton Co.: southern Utah near St. George on 
the Rio Virgin, 1870, Palmer + (mv!); Iso- 
types (GH, Us). 
Phacelia foetida Goodding. Bot. Gaz. 37:58. 
1904. Holotype: Utah: Washington Co.: vol- 
canic slopes, Diamond Valley, 16 May 
1902, L. N. Goodding 833 (RM!). 


Phacelia palmeri Torr. ex Wats. var. foetida 
(Goodding) Brand. Das Pflanzenreich IV, 
951:79. 1913. 


Phacelia palmeri Torr. ex Wats. var. typica 
Voss. Bull. Torr. Bot. Club 64:90. 1937. 


Phacelia integrifolia Torr. var. palmeri (Torr. 
ex Wats.) Gray. Proc. Amer. Acad. 10:318. 
1875. 


Robust biennial, 2.9 dm tall; stems stout, 
usually solitary (sometimes with few to 
several branches at the base), densely 
glandular, hirsute and pilose, becoming 
hispid with age; leaves oblong to lance- 
olate, irregularly sinuate, crenate, den- 
tate, or serrate, 2-13 cm long, 0.5-3 cm 
wide, lower densely tufted, petiolate and 
larger than the sessile, gradually reduced 
cauline leaves, stipitate-glandular and 
strigose; inflorescence a dense spicate thyr- 
sus, 0.4-4.2 dm long, individual scorpioid 
cymes up to 14 cm long in fruit, pedicels 
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Fig. 42. Phacelia palmeri Torr. ex Wats. D. Atwood 1690 (BRY). 


about 1 mm long in fruit; sepals oblong to long, pubescent; stamens aud Style "ex 
spatulate, +-5 mm long, 1-1.8 mm wide, serted 5-7 mm, style bifid, the un- 
glandular to hirsute; corolla pale (whit- branched portion pubescent; capsule glo- 
ish, lavender, or violet), tubular, 5-7 mm bose, 3.2 mm long, glandular to hirsute; 


June 1975 ATWOOD: 
mature seeds 4, elliptic, black, 2.5 mm 
long, 1.5 mm wide, excavated on both 
sides of the ridge, the ridge corrugated 
on one side, pitted, margins corrugated, 
furrows or grooves partly corrugated, dor- 
sal surface longitudinally pitted and trans- 
versely ridged (Fig. +3). Collections: 54 
(16); representative: D. Atwood 1530, 
1390, 1720, 1409 (Bry); L. Higgins 817, 
1244 (sry); D. Atwood and L. Higgins 
082 (sry, us); D. Atwood 1723, 1712 
(BRY, CAS, GH, NY, RM, US). 


Haprrat.— Mostly on barren to sparse- 
ly vegetated gypsum flats, washes, and 
hillsides but not uncommon on rocky to 
sandy soil. In Diamond Valley (north 
of St. George) it grows on volcanic cinder 
cones, at 2,700 to 5,000 feet elevation, late 
March to August. Commonly associated 
with Larrea, Juniperus, Cowania, Fallugia, 
and Atriplex. 


DistrinuTion.— Clark Cô., Nevada, 
eastward to Washington and Iron cos., 
Utah, and Mohave Co., Arizona (Map 19). 


P. palmeri is related to P. constancei 
Atwood but differs in having taller stems, 
larger and less revolute leaves, and 
coarser and longer hair. The lateral 
branches are fewer and less leafy, and the 
stems lack the reddish color characteristic 
of the latter. Both species occur on the 
Moenkopi formation but have different 
ranges. A form from Lake Mead, Arizona 
(E. U. Clover 6470 & 6230), has seeds 
that are not corrugated and are smaller 
and narrower (2.0 mm long and 1.2 mm 
wide), dark dorsally but brown ventrally 
with darker glands. However, in the ma- 





Fig. 43. Dorsal and ventral view of the 
seeds of P. palmeri Torr. ex Wats. D. Atwood 
1723 (pry). 
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_ Map 19. Southwestern Utah, northwestern 
Arizona, and southeastern Nevada. Distribution of 
P. palmeri Torr. ex Wats. 


terial from Glendale, Nevada, the seeds 
are dark dorsally and lighter ventrally 
and are less corrugated than in typical 
material. 


25. Phacelia pedicellata Gray 
Fig. 44 


Phacelia pedicellata Gray. 
1878. Holotype: Mexico: 


Syn. Fl II. 1:160. 
Baja California: 


Lower California, 1875, Dr. Streets s.n. 
(cH!); Isotype (us). 
Plants annual, 1-6 dm tall; stems 


branching or sometimes simple, brittle, 
villous to setose with multicellular stalked 
glands; leaves suborbicular to oblong, pin- 
nately compound with 3-9 pinnae, 0.3-1.3 
cm long, 1.5-11.5 cm wide, villous to setose 
and glandular; inflorescence of compound 
cymes, somewhat dichotomously branched; 
pedicels filiform, 2.6 mm long, densely 
setose to hirsute; sepals linear to oblance- 
olate, 2.8-7.9 mm long, 0.6-2 mm wide, 
setose to hirsute and glandular; corolla 
lobes lavender, violet, or white, the tube 
white, ca. 5 mm long and broad; stamens 
and style exserted, style pubescent, upper 
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Fig. 44. Phacelia pedicellata Gray. W. Jep- 
son 19482 (cas). 


1/3 bifid; capsule globular, 3-3.4 mm 
long, 2.3-2.5 mm wide, pilose to glan- 
dular; mature seeds +, elliptical, 3 mm 
long, 1.1-1.8 mm wide, ventral surface ex- 
cavated. pitted to tuberculate, the ridge 
corrugated on one side, dorsal surface tu- 
bereulate and pitted, margins corrugated 
(Fig. +5). Collections: 155 (3); represen- 
tative: A. Eastwood 17400 (cas, NY, US); 
M. Jones 


sim Apo, UTC EEN Cottam 
13125 fur): T. Brandegee s.n. (my): H. 
Ripley and R. Barneby 2952 (rsa); J. 
Howell 3952 (urci: D. Atwood 2339 


BRY); S. Welsh, D. Atwood and E. Matt- 
hews 0033 (BRY). 
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HaBrrar.— Dry gravel and sandy 
washes, often in the shade of large boul- 
ders, limestone cliffs, and as understory of 
larger plants, below sea level in Death 
Valley to 5.000 feet elevation. It has been 
collected in the middle of February in 
Mexico but usually flowers from March to 
the middle of June. 


DisTRIBUTION.— Southern Nevada in 
Nye and Clark cos., southward through 
San Bernardino to central Baja California, 
eastward to Coconino, Graham, Gila, Pi- 
nal, and Pima cos., Arizona (Map 20). 


Phacelia pedicellata 1s most closely re- 
lated to P. scariosa but differs in having 
narrower, longer, and more pubescent 
calyx lobes, a more compound and con- 
gested inflorescence, and a heavier, glan- 
dular, villous, and setose pubescence. The 
leaves have 3-9 pinnae, whereas those of 
P. scariosa have only 3-5 lobes, and the 
style is more pubescent. That they are 
related is indicated by the similar seeds, 
corolla, pedicels, and brittle stems. 


26. Phacelia popet Torr. & Gray 
Fig. 46 


Phacelia popei Torr. & Gray. Pacific Rail. Rep. 
Explor. Mississippi 2:172. 1885. Holotype: 
Texas: Llano Estacado, no date, Captain 
Pope s.n. (GH!). Paratype: Texas: Pecos Co.: 
C. Wright 1578 (cH, NY, Us). 


Phacelia popei Torr. & Gray var. typica 
Voss. Bull. Torr. Bot. Club 64:94. 1937. 
Phacelia similis Wooton & Standley. Bull. 
Torr. Bot. Club 36:111. 1909. Holotype: 
New Mexico: Sierra Co.: on the plains near 
Nutt Station, 12 May 1905, O. Metcalfe 1665 
(ny!). 

Phacelia popei Torr. & Gray var. similis 





Dorsal and" ventral view of the 


Fig. 45. 
seeds of P. pedicellata Gray. M. Beal (Jers). 
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style exserted, style exserted ca 2 mm 
longer than the stamens, bifid 2/3 its 





Map 20. Part of southwestern United States 
and adjacent Baja California, Mexico. Distribution 
of P. pedicellata Gray. 


(Wooton & Standley) Voss. Bull. Torr. Bot. 
Club 64:94. 1913. 


Phacelia glandulosa A. Gray in Brand, Das 
Pflanzenreich IV, 251:84. 1913, in syn- 
onomy. 


Phacelia depauperata Wooton & Standley. 
Contr. U S- Nat. Herb. 16:163. 1913. 
Holotype: New Mexico: Caves Co.: Arroyo 
Ranch near Roswell, 1903, D. Griffiths 4249 
(us!). 


branched from the base, 0.5-3.6 dm tall, 
with simple spreading or bent hirsute and 
somewhat glandular hairs intermixed with 
a finer pubescence; leaves narrowly ob- 
long, pinnate to bipinnate, with linear or 
lanceolate divisions, 2-15 cm long, 1-3 cm 
wide, petiolate, strigose to glandular, ex- 
cept on the petioles and then hke that on 
the stems; inflorescence of compound 
scorpioid cymes, the cymes crowded, ter- 
minal, up to 10 cm long in fruit, glan- 
dular and hirsute, flowers nearly sessile 
(pedicels ca. 0.5 mm long); corolla cam- 
panulate, blue to purplish, 3.5-7 mm long 
and broad, pubescent; sepals oblanceolate 
to spatulate, somewhat keeled (at least at 
ine base), 2.3-3.9 mm long, 1-1.8 mm 
wide, glandular, hirsute; stamens and 


length, lower 1/3 pubescent; capsule glo- 
bose, 2.3-2.5 mm long, 2.4-3.1 mm wide, 
glandular and pilose; mature seeds +, 
cymbiform, ovate, brown, 1.8 mm long, 
1.4 mm wide, favose to reticulate, ventral 
surface deeply excavated on both sides of 
the ridge, dorsal surface reticulate and 
transversely ridged (Fig. 47). Collections: 
150 (11); representative: D. Atwood 
20903 2095 9908, 2206.2 155, 2 592131 
9136, 215 tory] | Ilieoine 3083, 3025 
(BRY wisi R Barneby 12599 (CAS; NY); 
M. Jones 25750 (pom); A. Hershey s.n. 
(CAS). 

Hasirat.— Commonly in sandy or 
sandy clay soil of roadsides. Less com- 
monly in limestone or rocky soil and as- 
sociated with Larrea, Prosopis, Yucca, or 
short grass prairie. Mid-February to late 
May. 





Fig. +0. 
Higgins 2931 (pry). 


Phacelia popet Torrey & Gray. L 
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Fig. 47. Dorsal and ventral view of the 
seeds of P.popei Torrey & Gray. V. Cory 13616 
(GH). 


DisTRIBUTION.— West central Texas 
from Dickens and Lubbock cos. south- 
ward to southwestern Texas, westward to 
New Mexico from Roosevelt Co., west- 
ward to Sierra and Luna cos., Nuevo Leon, 
Mexico (Map 21). 

Wooton and Standley (1909), in their 


original description, indicated that P. si- 


| Map 21. New Mexico, Texas, and Nuevo 
Leon. Mexico. Distribution of P. popei Torrey & 
Gray. 
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nulis was most closely related to P. arizo- 
nica but failed to mention P. popei. Com- 
parison of the type material of the two 
entities leaves little doubt that they are 
identical. Also, P. arizonica is very dis- 
tinct from P. popei. Torrey and Gray 
(1885), in their original description of 
P. popei, indicated that the corolla was 
“apparently white.” I have seen this tax- 
on in the field in Texas and New Mexico 
and find that the corolla is not white or 
only seldom so. The flowers of some 
specimens turn white upon drying, and 
this may have been the case with the type 
material. 


27. Phacelia rafaelensis Atwood 
Fig. 48 
Phacelia rafaelensis Atwood. Rhodora 74(800): 


454-457. 1972. Holotype: Utah: Wayne 
Co.: Capitol Reef National Monument, 12 


June 1969, D. Atwood and L. Higgins 1834 
(Bay!). 





Fig. 48. Phacelia rafaclensis Atwood. D. At- 
wood and L. Higgins 1834 (pry). 


June 1975 


Erect biennial herb, 0.8-5.4 dm tall; 
stems stout, simple or sometimes branched 
at the base, olive green to brownish glan- 
dular, and hirsute; basal leaves petiolate, 
dentate, crenate to pinnatifid, 2-7 cm long; 
0.5-1.5 cm wide, strigose to hirsute, cau- 
line leaves sessile, undulate to crenate or 
dentate, oblong-lanceolate, 1-10 cm long, 
0.5-3.5 cm wide, strigose to hirsute and 
sparsely  stipitate-glandular;  inflores- 
cence mainly terminal, paniculate, some 
axillary, flowers nearly sessile; sepals 
oblanceolate to spatulate, 3-4 mm long in 
flower, 5-6 mm long in fruit, 1-1.7 mm 
wide, glandular and hirsute; corolla tub- 
ular, pale and grooved with the lobes 
somewhat spreading, 5-6 mm long; sta- 
mens and style exserted only 3-5 mm, 
anthers dull in color, style bifid 3/4 its 
length, the lower half pubescent; capsule 
globose, 4-5 mm long, stipitate-glandular 
and hirsute; mature seeds +, elliptic to 
oblong, 3.5-4 mm long, 1.5-2 mm wide. 
ventral surface alveolate, lighter than the 
dorsal surface, excavated and divided by a 
prominent ridge, the ridge sometimes cor- 
rugated along one side, the margins usu- 
ally entire, dorsal surface brown and less 
deeply pitted, the surface often smoothish 
(Fig. 49). Collections: 33 (19); repre- 
sentative: M. Jones s.n. (pom); H. Ripley 
and R. Barneby 4362 (rsa); W. Cottam 
5513 (uz). D. Atwood 1530, 1853, 1843, 
1855, 1847, 1703, 1417, 1698, 1860 (Bry); 
S. Welsh, D. Atwood, and G. Moore 9846, 
9844, 9903 (Bry); D. Atwood 1390 (sry). 


Hanitat.— Clay hills of the Moenkopi 
formation, May to June. 


DistRIBUTION.— Emery Co., Utah, 
southward to Kane Co., Utah, and Mo- 
have Co., Arizona, eastward to Washing- 
ton Co., Utah (Map 22). 

Phacelia rafaelensis is related to P. uta- 
hensis but differs in having a slightly tub- 
ular and grooved corolla, with the lobes 
somewhat spreading and the stamens and 
style exserted only 3-5 mm. The filaments 
and stamens are dull in color, and the 
ridge is sometimes corrugated. 


28.Phacelia robusta (Macbr.) Johnst. 
Fig. 50 


Phacelia robusta (Macbr.) Johnst. Journ. Arnold. 
Arb. 24:97. 1943. 


Phacelia integrifolia Torr. ex Wats. var. 
robusta Macbride. Contr. Gray Herb. 49:25. 
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and ventral view of the 


Fig. 49. Dorsal 
seeds of P. rafaelensis Atwood. S. Welsh et al, 
9903 (BRY). 


1917. Holotype: Texas: Presidio Co.: Chinati 
Mountains, no date, Harvard 250 (cu!). 


Robust. viscid annual or biennial, 4.5-12 
dm tall; stems branched at the base or 
simple, brownish, puberulent, pilose and 
densely glandular, the glandular hairs 
flattened, stipitate, unicellular to multi- 
cellular; leaves broadly ovate to orbicular, 
irregularly crenate to sinuate, sometimes 
with a single lobe below the leaf blade, 
2-11.5 cm long, 1.5-9 cm wide, gradually 





and northwestern 
Arizona. Distribution of P. rafaelensis Atwood. 


Map 22. Southern Utah 
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Fig. 50. Phacelia robusta (Macbride) John- 
ston. I. Higgins 3268 (sry). 


reduced upwards, puberulent, stipitate- 
glandular. setose to hirsute, the lower long- 
petiolate to subsessile above: inflorescence 
of compound scorpioid cymes, the cymes 
up to 1.3 dm long im fruit, pubescence the 
same as that of the stem, pedicels 1-1.7 
mm long; sepals spatulate, +.5-5.8 mm 
long, 1.5-2.5 mm wide; corolla salver- 
form. pale lavender. 5-6 mm long, ca. 4 
mm wide. pubescent: stamens and style 
exserted +-6 mm. style bifid 3 + its length, 
lower 1 2 pubescent; capsule subglobose, 
3.9-4.1 mm long. 2.8-3mm wide. puber- 
ulent to strigose: mature seeds oblong to 
ovate, reddish brown, 2.9-3.7 mim long, 
1.1-1.7 mm wide. ventral surface exca- 
vated on both sides of the corrugated 
ridge. pitted. the margins at least partly 
corrugated | Fig. 51). Collections: 36 (0); 
representative: C. Pringle 255 (vc. Rsa); 
FE. Palmer 314077 (Ny): I. Hinckley 829 
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(cH, NY); U. Waterfall 7316, 8255, 8258 
(uc); C. Smith 289 (uc); G. Stevens 1636 
(GH, NY); L. Higgins 3256, 3182 (sry, 
WTS). 

Hasitat.— Gravelly sand bars, clay 
slopes, and rocky hills from ca. 3,500 to 
6,000 feet elevation, March to August. 


DisTRIBUTION.— Barber Co., Kansas, 
southward through Woods, Blaine, Custer, 
Washita, and Horman cos., Oklahoma, to 
north central and southwestern Texas and 
Chihuahua, Mexico (Map 23). 

This taxon has been confused with 
P. intergrifolia. but it is easily recognized 
by the white, tubular corollas, robust 
habit, and larger, less glandular leaves. 
In seed characters, P. robusta is similar to 
P. integrifolia var. texana. There appear 
to be several distinct entities included 
within this taxon. The material in north 
central Texas is disjunct in distribution 
from that in Presidio and Brewster cos., 
but additional material is needed to deter- 
mine if there are sufficient morphological 
characters to delineate the populations. 
Also, specimens from southern Colorado 
and adjacent New Mexico appear to be 
different and need to be investigated 
further. 


29. Phacelia rupestris Greene 


Phacelia rupestris Greene. Leaflets 1:152. 1905. 
Holotype: New Mexico: Sierra Co.: south 
end of the Black Range. 1 mi west of Hills- 
boro, 25 June 1904, O. Metcalfe 1012 (cu!); 
Isotypes (CAS. NY, POM, UC. UC, US, US, US). 


Phacelia congesta Hook. var. rupestris 
(Greene) Macbride. Contr. Gray Herb. 
49:25. 1917. 





Dorsal and ventral view of the 
seeds of P. robusta (Macbride) Johnston. L. 
Hinckley 829 (ny). 


Fig, Ddl 


June 1975 
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Map 23. Southern Kansas, Texas, and ad- 
joining states. Distribution of P. robusta (Mac- 
bride) Johnston. 


Perennial plants (sometimes flowering 
the first year), 1-6 dm tall; stems 1-many, 
usually from a woody caudex, pubescence 
of whitish hairs. these hispid to setose and 
finer, sometimes glandular (these not 
multicellular glands); leaves pinnately 
compound, the terminal part incompletely 
3-5 lobed and larger than the lower pin- 
nae, 1.5-10 cm long, 1-5 cm wide, setose 
to densely pilose; inflorescence of ter- 
minal compound scorpioid cymes. individ- 
ual cymes 1.5-4.5 cm long, pedicels 1.5-2.5 
mm long; sepals linear to oblanceolate, 
3-4.8 mm long, 0.5-0.8 mm wide. setose 
to hirsute; corolla campanulate, white, 2-4 
mm long and broad, lobes pubescent; sta- 
mens and style exserted up to ca. 2 mm, 
anthers dull blue; stvle 5-6 mm long, 
bifid over 1/2 its length, the lower un- 
branched portion pubescent; capsule oval 
to ovate, 2.6-3 mm long, 2.4-2.5 mm wide, 
finely pubescent with a few long hairs 
near the apex; mature seeds 4, brown, 2.1- 
2.7 mm long, 1-1.1 mm wide, elliptical 
to oblong, reticulate scabrous, ventral sur- 
face excavated on both sides of the ridge 
(Fig. 52). Collections: 78 (1); repre- 
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sentative: L. Goodding 2330 (GH. RM, 
uc): H. Rugby sn. (cas, ws): B. Wlaguice 
11204 (Bry¥: A. Nelson 1248 any); CO. 
Pringle 162°(MEXxU. xy. us]: E. Wooton 
srl G80) Oe Dunn 852540 


Hapitar.— Growing on coarse. sandy 
soil and gravel bars. moist shady crevices 
of limestone chffs. and ledges im canyons 
and arrovos. at 2.100 to 6,500 feet ele- 
vation. Flowering commonly occurs 
from late June to late August but some- 
times as early as mid-March and as late 
as the last of October. Usually associated 
with Larrea, Acacia, Lippia. Fallugia, 
Chilopsis. and Opuntia at lower elevations 
and with Quercus. Cercocarpus, Juniperus, 
Pinus. and Fraxinus at higher elevations. 


DisTRIBUTION.— Southern New Mex- 
ico from Socorro Co. westward to Pinal. 
Pima. and Cochise cos.. Arizona. and 
southward to southwestern Texas and ad- 
jacent Mexico (Map 2+). 


This entity is closely related to P. con- 
gesta but differs in having smaller. white 
corollas. shorter and fewer flowered 
cymes, a perennial habit. and the ab- 
scence of multicellular glands. At times 
it apparently flowers in the first vear, at 
least im the more southern parts of its 
range. 


30. Phacelia scuriosa T. S. Brandegee 
Fig. 53 
Phacelia scariosa T. S. Brandegee. Proc. Calif. 
Acad. Sci. 2:185. 1889. Holotype: Mexico: 
Baja California: Lower California, 12 Janu- 
ary 1889, Brandegee s.n. (uc!); duplicates 
(NY, Us). 
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Fig. 52. Dorsal and ventral view of the seeds 
of P. rupestris Greene. W. Eggleston 16341 (us). 
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Map 24. 
co, southwestern Texas, and adjoining Mexico. 
Distribution of P. rupestris Greene. 


Southeastern Arizona, New Mexi- 


Plants annual, 0.5-4 dm tall; stems 
branching from the base (sometimes 
dichotomously), finely glandular and pi- 
lose; leaves ovate to oblong, deeply cleft 
to more often pinnately divided with 3-5 
plinae, terminal leaflet usually trilobed 
and larger than the other leaflets, 1.5-8 
cm long, 1-5.5 cm wide, strigose and some- 
what glandular; inflorescence paniculate 
to racemose, glandular to villous, cymes 
elongate, open, up to 11 cm long, pedicels 
filiform, 3 mm long in flower, up to 8 
mm long in fruit: corolla broadly cam- 
panulate. bluish to lavender, with white 
throat and tube, + mm long, 4-5 mm wide, 
pubescent: sepals obovate, 2-3 mm long 
m flower. becoming broadly obovate and 
conspicuously enlarged and scarious in 
fruit. k.5-7.6 mm long, 2.3-3.7 mm wide, 
glandular to villous; stamens and style 
exserted 1-2 mm, stvle cleft 1, 3 its length, 
lower 1 3 pubescent: capsule globular, 
3.3-3.7 mm long, 2.6-3.5 mm wide, glan- 
dular to pilose; mature seeds +. brown, el- 
liptical, 2.5-3 mm long, 1.2-1.3 mm wide. 
ventral surface divided by a prominent 
ridge, pitted, margins corrugated, the ridge 
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corrugated on one side, dorsal surface 
curved, pitted (Fig. 54). Collections: 42 
(0); representative: C. Orcutt 13 (cas, 
NY, us); M. Jones 24069 (pom, rm); T: 
Brandegee s.n. (uc); R. Moran 3890 


(uc); D. Porter 236 (cas, mMExU)> aim 
Shreve 7023 (US). 
HaBrrar.— Sandy, gravelly washes, 


rocky hillsides, and lava flows from 200 to 
5,000 feet elevation. Apparently a winter 
annual, flowering from late October to 
mid-June. 


DisrRIBUTION.— Lower California and 
adjacent Sonora, Mexico (Map 25). 

Phacelia scariosa is apparently related to 
P. pedicellata and is discussed under that 
species. 
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Fig. 53. Phacelia scariosa T. S. Brandegee. 


I. Wiggins 7887 (us). 


\ 


June 1975 





Fig. 54. Dorsal and ventral view of the 


seeds of P. scariosa Brandegee. I. Johnston 3884 
(cas). 


Map 25. Baja California and Sonora. Mexi- 


co. Distribution of P. scariosa Brandegee. 


31.Phacelia serrata Voss 
Fig. 55 


Phacelia serrata Voss. Bull. Torr. Bot. Club 


64:88-89. 1937. Holotype: Arizona: Coco- 
nino Co.: San Francisco Mountains, May- 
October 1900, C. A. Purpus 8064 (rom!); 
Isotypes (uc, us). Paratypes: Arizona: Coco- 
nino Co.: vicinity of Flagstaff, 15 July 1898. 
Macdougal 288 (NY, RM, Us, Us); volcanic 
scoria, San Francisco Mountains, September 
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1884, Lemmon and wife (uc, uc, us); Sun- 
set Mountain, Flagstaff, 21 August 1915, H. 
Rusby s.n. (NY). 


Phacelia macdougalii Heller in Brand. Das 
Pflanzenreich IV. 251:80. 1913, as synonym. 


Annual plants, 1-3.4 dm tall; stems 
erect, simple or branched at the base, with 
simple setose, hirsute and multicellular 







Fig. 55. Phacelia serrata Voss. J. T. Howell 
and G. True 45184 (cas). 
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glandular hairs; leaves lanceolate, serrate, 
dentate to shallowly lobed, 1.4 cm long, 
0.5-2 cm wide, with a basal leaf cluster, 
especially when young, gradually reduced 
upward, the upper sessile or nearly so, the 
lower with a petiole up to 1.5 cm long, 
setose, hirsute and glandular; inflores- 
cence of compound scorpioid cymes, se- 
tose, puberulent with multicellular stip- 
itate glands, pedicels up to 1 mm long; 
sepals elliptical to oblanceolate, more or 
less keeled at the base, 3.5-6.5 mm long, 
1.5-2 mm wide, setose, puberulent and 
stipitate-glandular; corolla rotate (appear- 
ing tubular in some pressed specimens), 
blue to light violet, 3-4 mm long and 
broad, pubescent; stamens and style ex- 
serted, style bifid 3/4 its length, lower 
1 4 pubescent; capsule subglobose, 2.8- 
3.5 mm long, 2-2.5 mm wide, glandular 
and puberulent; mature seeds 4, elliptical 
to oblong (sometimes unequally so when 
one of the margins is involute), dark 
brown, 3-3.2 mm long, 1-1.3 mm wide, 
excavated and divided by a prominent 
ridge, the ridge corrugated on one side, 
the margins corrugated, pitted and often 
one or both involute, dorsal surface smooth 
and shiny to somewhat dull, sometimes 
faintly pitted, the tip and margins darker 
for part of their length (or at least dif- 
ferent in appearance from the rest of the 
dorsal surface). Fig. 56. Collections: 15 
(2) representative: Je Phill sm, (us) IE. 
Goodding 1526 (uc); D. Atwood 2586 
(BRY): D. Dunn 12644 (rsa); H. Hansen 
615 (au): J. Ilowell and G. True (BRY. 
CAS). 

Hasirar.— Confined to volcanic scoria 
slopes of open yellow pine forest and ju- 
niper flats and hills. Flowering from late 
June to mid-September, 5,900 to 7,150 
feet. 


DIsrRIBUTION.— In and around Sunset 
Crater National Monument and San 
Francisco Mountains north of Flagstaff. 
Coconino Co., Arizona. 


The relationships of this entity to other 
taxa in this group are questionable at the 
present time. Part of the paratype ma- 
terial cited by Voss (1937) belongs to 
P. palmeri. The specimen in question is 
Palmer 335 (Gu. NY) and was probably 
collected in southern Utah or the extreme 
northern part of Arizona in Mohave Co. 
The label bears the data southern Utah- 
northern Arizona. Brand (1913) imad- 
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vertently listed P. macdougalii as a syno- 
nym of P. integrifolia Torr. even though 
it was only a manuscript name and had 
never been published. I have seen the 
specimens in question and conclude that 
they are referable to P. serrata Voss. Voss 
(1937) described P. serrata but failed to 
mention P. macdougalni. 


32. Phacelia splendens Eastwood 
Fig. 57 


Phacelia splendens Eastwood. Zoe 4:9. 1893. 
Holotype: Colorado: Mesa Co.: Grand Junc- 
tion, 19 May 1892, A. Eastwood s.n. (cas?); 
Isotypes (uc, uc, us, sketch at NY). 


Phacelia glandulosa Nutt, subsp. splendens 
(Eastwood) Brand. Das Pflanzenreich IV, 
251:83. 1913. 


Plants annual, 0.5-2.7 dm tall; stems 
erect, simple or branched leafy, puber- 
ulent, with scattered stipitate-glandular 
hairs; leaves pinnatifid, 2-7.5 cm long, 0.7- 
4 cm wide, petiolate, leaf blade essen- 
tially glabrous (pubescent only on the pet- 
iole and rachis or lower portion of the 
pinnae); inflorescence terminal on each 
brauch and the main stem, cymes compact 
and densely flowered, pedicels short but 
lengthening to as much as 1.7 mm in fruit, 
slightly more pubescent than the stem; 
sepals linear to narrowly oblanceolate, 2.5- 
3 mm long in flower, 4-4.4 mm long in 
fruit, 0.6-1 mm wide, hirsute and with a 
few scattered glandular hairs; corolla cam- 
panulate, the lobes bright blue, the tube 
yellowish, 4-8 mm long and broad, glab- 
rous to sparsely pubescent; stamens and 
style exserted 7-11 mm, the filaments 
blue, anthers vellow, style bifid ca. 2/3 





Dorsal and ventral view of the seeds 
Voss. J. T.-Howell and G. True 


Fig. 56. 


of P. serrata 
45184 (BRY). 


E 
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Fig. 57. Phacelia 
Barneby 12797 (cas). 


splendens Eastwood R. 


its length, the undivided portions puber- 
ulent and glandular; capsule subglobose, 
4-4.5 mm long, 3-3.5 mm long, 1.5 mm 
wide, finely favose, the ventral surface ex- 
cavated on both sides of the ridge, the 
ridge with evident corrugations on one 
side, the margins more or less revolute 
(Fig. 58). Collections: 23 (+); representa- 
tive: W. Weber 7509 (cas. RM, RSA, UC); 
D. Atwood 2532 (sry); D. Atwood and 
L. Higgins 1814 (pry); L. [higgins 3302 
EBay, wis); S. Welsh 756 (BRY); R. Bar- 
neby 12743 (cas, NY, RSA); E. Payson 671 
(GH). 


HaBITAT.— Apparently confined to the 
Mancos Shale formation, 4,500 to 6,000 
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feet elevation. Commonly associated with 
Atriplex, but in Mesa Verde National 
Monument it was collected im pinyon- 
juniper. Mid-May to mid-July. 


DisTRIBUTION.— Known only from 
western and southwestern Colorado and 
northwestern New Mexico (Map 26). 

This species is related to P. corrugata 
and P. utahensis and may be a link be- 
tween the two complexes. It can be dis- 
tinguished from the former by its nearly 
glabrous and more-divided leaves. yellow- 
ish corolla tube, and different-textured 
and less-corrugated seeds. From the latter, 
it differs in having a shorter and less- 
glandular indument, a less-robust and less- 
branched habit, and different seeds. The 
seeds were reported by both Eastwood 
(1893) and Voss (1937) as lacking cor- 
rugations. Observations of mature seeds 
of P. splendens demonstrate that there 
definitely are evident corrugations on one 
side of the ridge and sometimes on one of 
the incurved margins. 


33. Phacelia utahensis Voss 
Fig. 59 


Phacelia utahensis Voss. Bull. Torr. Bot. Club 
64:135. 1937. Holotype: Utah Sanpete Co.: 
Gunnison. 7 June 1910. M. Jones s.n. (pom). 


Plants stout, erect annuals, 0.8-5.8 dm 
tall; stems usually simple, sometimes 
branched at the base, brownish to vellow- 
ish, densely glandular and finely pubes- 
cent; leaves linear to narrowly lanceolate, 
strigose to ciliate on the margins, with 
scattered glands (especially the upper). 
1.5-12 cm long, 0.5-1.5 cm wide, the mar- 
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Fig. 58. Dorsal and ventral view of the 
seeds of P. splendens Eastwood. D. Atwood and 
L. Higgins 1814 (pry). 
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Map 26. Southwestern Colorado and adjoin- 
ing states. Distribution of P. splendens Eastwood. 


gins often revolute, crenate. undulate to 
irregularly dentate, basal ones petiolate 
and dense, the upper sessile, auriculate to 
cordate; inflorescence thyrsoid, up to 3.4 
dm long, often with a few lateral, leafy 
inflorescence branches below, stipitate- 
glandular and finely pubescent, cymes 
mostly in pairs, (or 1-3), up to + dm 
long m fruit, densely flowered, the ped- 
icels, 1-1.5 mm long; sepals oblanceolate. 
3-4 mm long, 0.8-1.1 mm wide, glandular 
and hirsute; corolla rotate to campan- 
ulate. the lobes bluish to violet, the tube 
yellowish, ca. 3-4 mm long, ca. 6 mm 
broad, glabrous; stamens exserted 9-10 
mm, filaments violet, anthers yellow; style 
exserted ca. 10 mm. bifid 3/+ its length. 
the lower 1 -t setose and glandular: cap- 
sule globose to subglobose. 3.5-4.1 mm 
long, 2.6-3.5 mm wide, glandular and 
setose; mature seeds 4, elliptical, dark 
(reddish). the dorsal surface faintly pitted. 
the ventral surface excavated on both 
sides of the ridge, often lighter than the 
dorsal surface, pitted with the markings 
in the excavations longer (transversely ) 
than those of the ridge or margins, the 
ridge sometimes faintly corrugated on one 


GREAT BASIN NATURALIST 





D. SAU 


utahensis Voss. 


Phacelia 
wood and L. Higgins 1624 (sry). 


Fig. 59. 


side. Collections: 22 (13); representative: 
J. Howell and G. True 44640 (Bar. cas); 
L. Higgins 1624 (Bry); D. Atwood 1520, 
1893, 1835, 1684, £892, 1894, 1895, 1526, 
1519, 1518, 1525. 1526, 1597 1 ER E 


HaBrrar.— Endemic to the Arapian 
Shale formation. 


DisTRIBUTION.— Sevier and Sanpete 
cos.. Utah, from 5.500 to 5,700 feet, April 
to June (Map 27). 


34. Phacelia vossii Atwood 


Fig. 60 
Phacelia vosstt Atwood. Rhodora 74(800):462- 
+65. 1972. Sierra Madre Oriental. calcite 


and limestone hills beyond Pablillo toward 
Santa Clara. ca. 15 mi southwest of Galeana, 
18 July 1934 C. H. Mueller 1075 (GH). 
Isotype (Mexu). Paratype: Mexico: Nuevo 
Leon: Hacienda Pablillo, Galeana. 13 August 
1936, MI. Taylor 156 (22050 


Pereunial plants, 2.1-7.3 dm high; stems 
erect from a woody caudex, with hirsute to 
setose and stipitate-glandular hairs: leaves 


Vol. 35, Now 
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Map 27. Central Utah in Sanpete and Sevier 
counties. Distribution of P. utahensis Voss. 


linear to lanceolate. 2-11 cm long, 0.5-2.2 
cm wide, revolute, ventral surface heavily 
glandular, dorsal surface hirsute, with scat- 
tered stipitate-glandular hairs, margins 
dentate to irregularly toothed, petiolate, 
the petiole up to 1.5 cm long; inflorescence 
axillary to terminal, scattered along the 
stems for as much as 1/2 its length or 
less, consisting of simple to compound 
scorpioid cymes, individual cymes up to 
7.5 cm long in fruit, pedicels up to 2 mm 
long in fruit, glandular and hirsute; co- 
rolla tubular to short campanulate, pale 
lavender (rarely white), 5.5 mm long; 
sepals oblanceolate to spatulate, 4.6 mm 
long, 1.5-2 mm wide, glandular and hir- 
sute; stamens exserted, filaments purple, 
anthers greenish blue; style exserted ca. 
2 mm longer than the stamens ca. 9 mm 
long, bifid for 3/4 its length, lower 1/4 
pubescent; capsule ovate, 3.7 mm long, 
2.5-2.7 mm wide, glandular and strigose; 
immature seeds +, elliptical to oblong, 
brown, 2.5-3.1 mm long, 1-1.4 mm wide. 
Collections: + (1); representative: known 
only from the type collections and D. At- 
wood and J. Reveal 5985, 25 September 
1975 (BRY). 





ATWOOD: PHACELIA CRENULATAE GROUP 185 





N 
y 


$ 
x 
5 
E; 
vi 
nt 


n T- a, 






2 UP PRA 

Li PRE ge 

fi {Eg E TR 

ni LE si 

i OF NU Srg 

TEN 

As le fi 

Gig Sti, îi 
i F. ; ‘ge. g 


AS ev 


Fig. 60. Phacelia vossii Atwood. G. Mueller 


1075 (MEXU). 


180 GREAT BASIN NATURALIST Vol. 35, Newz 





Fig. 61. Phaceha welshii Atwood. D. Atwood 2605 (BRY). 


June 1975 ATWOOD: 


HABITAT. Apparently endemic to cal- 
cite and limestone soils. 


DISTRIBUTION. Known only from the 
type locality near Galeana im the state 
of Nuevo Leon, Mexico. 

The corollas of the type specimens have 
faded to white, which is a common oc- 
currence in several species of this group. 

This taxon appears to be related to 
P. pinnatifida Griseb.. which, according to 
Brand (1913), occurs in the Andes of 
South America m Peru. Bolivia, and Ar- 
gentina. 


35. Phacelia welshit Atwood 


Fig. 61 
Phacelia welshii Atwood. Rhodora 7+(800) :465- 
468. 1972. Holotype: Arizona: Coconino 


Co.: along highway 89 just north of Gray 
Mountain, 19 May 1970. D. Atwood 2608 
(BRY!); Isotypes (ARIZ, ASC, B, BRY, CAS, COLO, 
DIXIE, GH, NY, POM, RM, RSA, US, US, UT, UTC, 
WSG, WTS). 


Annual, 1-5.5 dm tall; stems more or 
less yellowish to green, simple or branched, 
leafy, hirsute and densely covered with 
multicellular stipitate glands; leaves ob- 
long to lanceolate, 1.5-8 cm long, 0.5-2.7 
cm wide, hirsute and densely glandular, 
the margins often revolute, undulate and 
dentate, the basal leaves clustered, petio- 
late, the petiole 2 cm long or less, cauline 
leaves sessile or nearly so, often cordate 
at the base; inflorescence of compound 
scorpioid cymes, these terminal at the 
ends of the main stem and lateral 
branches, densely glandular and hirsute. 
the individual cymes congested, but loos- 
ening in fruit, up to 10 cm long, pedicels 
up to 1.5 mm long; sepals spatulate to 
oblanceolate, 3.5-4.5 mm long, 0.7-1.7 mm 
wide, hirsute and stipitate-glandular; co- 
rolla campanulate, purplish to blue, 5-6 
mm long and broad, pubescent; stamens 
exserted ca. 8-10 mm, filaments the same 
color as the corolla, anthers vellow: style 
exserted ca. 8 mm, bifid 3/4 its length, 
the lower 1 + setose and glandular; cap- 
sule oval, 3-3.2 mm long, 2.9-3.1 num wide, 
hirsute and glandular; mature seeds +, 
oblong, brown ventrally to reddish dor- 
sally, pitted, 2.8-3.4 mm long, 1.3-1.5 mm 
wide, the ventral surface lighter than the 
dorsal surface, the ridge corrugated on one 
side, the margins corrugated and more or 
less revolute. Collections: 15 (6); repre- 
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sentative: D. Atwood 2591 (Bry. cas); 
J. Howell 24397 (cas); D. Atwood 2598 
(ARIZ. Ba BRY, CAS. COLO, DIXIE. GH, NY); 
D. Demaree 43982 (vc); D. Atwood 2601 


PASG BRE Ci US vec: 


Hapirir.— Red shale forniation. 


DisTRIBUTION.— Coconino Co. Arizona. 

Phacelia welshit is probably most closely 
related to P. utakensis and P. corrugata. 
It can be distinguished from the former by 
its broader, dark brown seeds, long (up 
to 1.3 mm long). flattened, multicellular, 
stipitate glands, and broadly lanceolate 
leaves. The more open inflorescence, cor- 
rugated seeds, and broader, shorter, 
densely glandular leaves easily separate 
P. welshi from P. corrugata. 


APPENDIX J 


Synonyms 


The following is a list of synonyms in the 
Phacelia Crenulatae group. The names in the left 
column are the synonyms, and the number to the 
right is the reference to the numbered taxa in 
the present treatment. 


EUTOCA 
bsglandiuloselMook>->...-. iS ee ole 
PHACELIA 
P.aqrenicola Brandegee 2. a 19a 
P.6onjerta AD Do... ea 10 
Po congesia var dissecta Gray 00 10 
P. congesta var. rupestris (Greene) Macbride 29 
P. congesta var. ty pica: Voss I. 10 
P.dissecig(aray) Smia m > Sn 10 
P. crenulata var. ambigua (Jones) Macbride 3a 
P. crenulata var. bakeri Brand ..................-..... 7 
P. crenulata var. corrugata (Nels.) Brand .... 12 
P. crenulata var. funerea Voss in Munz .... 14b 
P. crenulata var. minutiflora (Voss) Jeps. .... 3b 
Prerenuidia var, vulgaris Brand. 00 14b 
Podepauperdl@ N EE So eee 26 
Doe ce pa LADOGA (Lolli 17 
Po focia Goldin) 0/2 DE 24 
P. glandulosa Gray in Brand. pro syn. ........ 26 
Pplandulosa®Hensley OS 13 
P. glandulosa ssp. eu-glandulosa Brand var. 
ausiras Brand part oo 15 
P. glandulosa ssp. eu-glandulosa Brand var. 
australis» Brand, im part ..........© SAI eee 7 
P. glandulosa ssp. eu-glandulosa Barnd var. 
Me SCP IGS e er 0 d (IDEE or re a 17 
P. glandulosa ssp. eu-glandulosa .................... 1 
P. glandulosa ssp. splendens (Eastwood) 
Bfand e ata An AA a Ia ae 32 
P. glandulosa var. neomexicana (Thurber ex 
Iorio... So 29 
P. integrifolia var. arenicola (| Brandegee) 
Brand eens SRP LIRE I e 19a 
P. integrifolia var. palmeri (Torr. ex 
VOOR SE VO SR 24 
Pil intesrijoua var, robuste Macbr ss, 28 
PO uaggmnedia Wooton,. in part .2.421..2.- 9 
Pevensie GOLAN er A 9 
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P. macdougalli Heller in Brand, pro. syn. .... 31 Bailey, Hi 1949. Manual of cultivated 
P. neomexicana var. alba (Rydberg) Brand .. 1 plants. The Macmillan Company, New York. 
P. neomexicana var. coulteri (Greenman) BaLLIoN, H. E. 1890. Hydrophylleae in His- 
Brand Sone. = Ane eee e 15 toire des Plantes 10:397-402. 
P. neomexicana var. coulteri subvar. folisis- Benson, L. 1962. Plant taxonomy. The Ronald 
sima Brandi: e e: Press Company, New York. 
P. neomexicana var. eu-neomexicana Brand 22 BENTHAM, G. 1837. Review of the order Hy- 
P. neomexicana var. microphylla Brand ........ 15 drophyllaceae. Trans. Linn. Soc. 17:267-282. 
PE palmeri Velen 1) Plcd VOSS ta 24 —-——, and J. D. Hooxer. 1876. Genera Plan 
oi omega 23 tarum. Vol. I. Reeve and Company, London. 
P. popei var. arizonica (Gray) Voss nm 6 Braxe, S. F., anD A. C. Arwoop. 1942. Geo- 
P. popei var. Sus O Aa OV OSS eee 26 graphical guide to the floras of the world. 
DEO) al. TY pica VOSS ET {i _— e: 26 U.S. Government Printing Office, Washing- 
(2), oaza hd A NN. 26 ton, D.C. 
Picone 8 BrapLey, R. A. 1950. The vascular flora of 
Plicrona Nossa 19b Moffat County, Colorado. Unpublished M.S. 
Thesis. Univ. Colorado, Department of Bi- 
ology. Boulder, Colo. 
APPENDIX II Brann, A. 1912. Die -Hydrophyllaceen der Sier- 
ra Nevada. Univ. Calif. Publ. Bot. 4:209- 
Glossary 227 ji SACCA 
| Ş ee 1913. Hydrophyllaceae in A. Engler, 
Alveolate. Honeycombed; pits in the surface of Das Pflanzenreich 4(251). 12201 Wik 1 


the seed. 

Auriculate. With earlike appendages. 

Corrugated. Wrinkled or folded. 

Cymbiform. Boat shaped. 

Cyme. A determinate flower cluster in which the 
first flower is terminal on the main axis and 
the central flowers open first. 


Denticulate. Slightly and finely toothed. 

Favose. Honeycombed; pits in the surface of the 
seeds. 

Fimbriate. Fringed with elongate, slender pro- 


cesses or lobes on the margins of the corolla 
lobes. 

Geminate. In pairs, as regarding the seeds. 

Glandular. A globose-secreting structure borne 
on the surface and estipitate. 

Gypsiferous. Containing gypsum. 

Hirsute. Pubescent with stiff, coarse hairs. 

Hispid. Pubescent with long, very stiff hairs, 
these able to penetrate the skin. 

Pilose. Pubescent with soft, slender hairs point- 
ing the same direction as if combed. 

Pitted. Having little depressions or pits. 

Puberulent. Pubescent with very short hairs, 
not stiff. 

Reticulate. Net-veined. 

Revolute. Rolled backward from both margins, 
toward the inside. 

Scabrous. Rough to the touch owing to the pres- 
ence of short stiff hairs. 

Scarious. Thin, dry, and membranous, not green. 

Scorpioid. A unilateral inflorescence circinately 
coiled in bud and anthesis. 

Setose. Pubescent with short, rather stiff hairs, 
these not able to penetrate the skin. 

Stipitate-glandular. A globose, stipitate, secre- 
tory structure borne on the surface of vegeta- 
tive parts. 

dna Pubescent with short, straight appressed 
airs. 

Tuberculate. Having small knoblike projections. 

Villous. Pubescent with long and weak, tangled, 
but not matted, hairs. 
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